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avail yourselves of the SAS’ skilled technical staff and 
modern well-equipped hangars and workshops. 


A qualified specialist is available for consultation at your 
base, and we shall have pleasure in discussing with you 
any aspect of your aircraft maintenance. Whatever the 
type of work - you can depend on 


SCAU DINMAVIAN 


AIRLINES SYSTEM 





DENMARK - NORWAY - SWEDEN 
Region Denmark - Copenhagen Airport - Kastrup 











F-80 SHOOTING STAR 











Everywhere and all the time 


Lockheed technicians are on the fob 


Lockheed dependability is actually “built on expe- 
rience’’... operational experience gathered the world 
over by Lockheed’s highly trained ’’Field Service 
Representatives.”” Their duties are threefold : 
...To give the finest on-the-spot service—both 
military and commercial. 

...To help improve the daily performance of present 
Lockheed planes. 

... To sift from operational experience the facts that 
help Lockheed build even greater aircraft. 











P2V NEPTUNE 





T-33 JET TRAINER 
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FLY CONSTELLATION VIA: 


IN THE U.S. — Capital 
Airlines, Chicago and Sou- 
thern Air Lines, Eastern 
Air Lines, Trans World 
Airlines. 


OVERSEAS — Air France, 
Air India International, 
Ltd., AVIANCA, B.O.A.C., 
Israel National Airlines, 
Ltd., KLM, Linea Aero- 
postal Venezolana, Pan 
American World Airways, 
Panair do Brasil, Qantas 
Empire Airways, South 
African Airways, TWA. 


Lockheed 


AIRCRAFT CORP., 
BURBANK, CALIF. 


ook lo Lockheed 








Lockheed 


EXPERTS ENACT VITAL 
FIELD SERVICE ROLE 


Its far-reaching Field Service Department is 
another example of Lockheed leadership in 
action. Over 80 highly skilled technicians 
maintain constant vigil throughout the world, 
helping guarantee dependable performance of 
Lockheed airplanes. 

On Korea’s battlefields, in the Arctic, at desert 
bases—everywhere—Lockheed Field Service 
Representatives are on hand to advise, instruct 
and assist the men who fly as well as those who 
service Lockheed aircraft. 

Equally important, and even more vital to the 
future of aviation, is the research function of 
Lockheed’s Field Service. 
out, records are kept and reports are filed, 


Day in and day 


evaluating military and commercial planes, 
checking performance under every operating 
condition... building up a tremendous library 
of flying and functional data which help in 
designing even greater aircraft for the future. 


Commercial service as well as military 


This same continual assistance is given the 
operators of Lockheed commercial airplanes— 
the 15 leading world airlines that daily fly 
Constellations over every continent and every 
ocean. ‘The intelligence thus gathered is made 
available to all. Constellation operators, further 
assuring Lockheed dependability. 

One of many examples of valuable assistance 
in the field occurred recently when the British 
Overseas Airways Corporation suffered serious 
damage to its base in Filton, England. A 
Lockheed Field Service Representative con- 
ferred with BOAC officials, checking damage 
to aircraft, loss of spare parts, and destroyed 
facilities. ‘Then a message to Lockheed’s well- 
stocked U.S. warehouse speeded necessary ° 
parts to Filton immediately anu restored full 
operation far sooner than BOAC thought 
possible. 

This world-wide worth its 

million-dollar annual cost... permits life-time 

follow-through on each 'airplane produced... 

backs Lockheed’s reputation for dependability 

based on experience. 


service is well 
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@ Zermatt 

@ Montana-Crans 

@ Verbier 

@ Villars 

@ Bernese Oberland 
@ Gstaad 





@ Saanen 
@ Chamonix 






@ Chateau-d’CEx 
@ Megéve 


St-Cergue s/Nyon 
© ee @ St-Gervais 


For your winter sports holiday @ Morzine 


Geneva international airport occupies a key position in relation to the winter sports centres in Valais 
and Savoy. By flying to Geneva you save time and prolong your winter holiday. Special direct services to 


the French centres. 


INTERCONTINENTAL 
AIRPORT 














In poor visibility the pilot follows the charac- 
teristic radio signals sent out in all directions 
by the omni-range beacon which marks any 


desired course. This new system consider- 





ably facilitates navigation, since direction 
indication is unaffected by atmospheric inter- 
ference or static, and wind drift errors are 


avoided, 


VHF OMNIRANGE 
BEACON 


(VOR) LORENZ TYPE 


developed to ICAO standards, in the service of European and 
West German air traffic control. 

New cage-type aerial, without goniometer. 

Elimination of system and polarisation errors. 

Transmitter with monitor and remote-control equipment 

in one apparatus. 

European components and valve types. 


C. LORENZ AKTIENGESELLSCHAFT, STUTTGART - TELEGRAMS: SIGNALWERK - TELEPHONE 8105) 
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DE ET DE CONSTRUCTION DE MOTEURS D'AVIATION 


- 


SOCIETE NATIONALE D'ETU 











® 


OFFICINE DI POMIGLIANO 
PER COSTRUZIONI AERONAUTICHE E FERROVIARIE 


AERFER 





CONSTRUCTION AND REPAIR OF AIRCRAFT AND SPARES 
DESIGN AND CONSTRUCTION OF COACHWORK FOR INDUSTRIAL VEHICLES 
OF ALL TYPES - RAILWAY CONSTRUCTION 


HEAD OFFICE WORKS 
NAPLES - Corso Umberto | -22 Tel. 23850 POMIGLIANO D’ARCO (Naples) Tel. 50752 














AT MORE THAN 300 MPH the huge 
Douglas DC-6A Liftmaster speeds freight 
between distant cities. This is the 
world’s first high-altitude, high-speed, 
all-cargo airplane—the only one now in 
service! Two-end loading doors and 
single-compartment interior make freight 
handling swift and easy. 


Depend on | DOUG: 


WORLD'S LARGEST BUILDER OF AIRCRAFT FOR 31 YEARS 





GIANT DOUGLAS FREIGHT PLANES 


Save time... money... manpower ! 





ONE-THIRD LESS COSTLY to operate 
than the world-famous Douglas C-54 
(DC-4), the Liftmaster brings a new 
concept of economical airlift. Able to 
land and take off from medium-size 
airfields, it transports 26,400 Ibs. of 
freight at more than 300 mph on missions 
of global scope. 





MILITARY AND COMMERCIAL TRANSPORTS . 
ELECTRONIC EQUIPMENT . RESEARCH 


FIGHTERS . 








ONE-FOURTH LESS MANPOWER is 
required by the Liftmaster, compared 
with the C-54. Thus, in every respect, 
this airplane provides an answer to the 
urgent need of the airlines for swift, 
long-range, economical freight transport. 


Douglas Aircraft Company, Inc., Santa 
Monica, California. 


ATTACK PLANES . BOMBERS . GUIDED MISSILES 
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ON THE PRINCIPAL ROUTES OF 
AIR FRANCE 
you will travel by « CONSTELLATION » 


“the Atlantic favorite ” 
® 






To all seasoned air travellers the name 
‘Constellation’? has come to symbolize reliability, 
speed and comfort. 

For several years Air France’s every effort has been directed 
towards offering all its passengers on long-distance 
services the privilege of travelling by this 

wonderful aircraft. 

Today Air France is proud to be able to announce that this 
resuit has been achieved on all its major international services. 


You can go by Constellation 


To South America: Recife, Rio, Buenos Aires. To Africa : 
Dakar, Konakry, Douala and to Madagascar. To the principal 
cities of Europe and the Near and Far East. Finally 
between Paris and New York you can enjoy the added 

comfort of a sky lounge chair. 


AIR FRANCE 


ALL TRAVEL AGENCIES ANDE1I9ECHAMPS-ELYSEES - BALZAC 70-50 - 27RUE SCRIBE - OPERA 41-00 ®& 


These figures speak for themselves: 
In 1947: 423,115 passengers 
In 1950: 774,906 passengers 
In 1951: 1,000,000 passengers 





































Mountains may block the infantry, 
rivers may stall the tanks, mud may 
bog down the artillery . . . but as long 
as planes can fly, our paratroop army 
can throw its Sunday punch into battle. 
Divisions of men and their heavy equip- 
ment float safely to earth and less than 
15 minutes after the first chute opens, 
the big guns start firing. Power lands 
by parachute to wallop the enemy 
where it hurts most. 

For years, the Pioneer Parachute Com- 
pany has worked in cooperation with 
our Armed Forces to design, develop, 
test and manufacture parachutes that Ps 
are strong enough, large enough, accu- 
rate enough to do the job with precision 
performance. That's why Pioneer Para- 
chutes are found in vast numbers on 
every “sky front’ of battle . . . FIRST 
in the Vanguard of attack! 






7 PIONEER PARACHUTE CO. INC. 


MANCHESTER, CONNECTICUT, U.S.A 


meer §=/AKACHITES MAKE THE O/FFERENCE/ 


Switzerland : RIWOSA S. A., Witikonerstrasse 80, Zurich 32, Switzerland. 

Holland & Denmark : Schreiner & Company, 24 Javastraat, Den Haag, Holland. 

France : Mr. Guy Robert, Equipements d’Avions et d'Aérodromes, |! Rue Tronchet, Paris 8, France. 
Turkey : Mr. Affan Ataceri, 69 Adakale Sokak, Yenisehir, Ankara, Turkey. 

Belgium : Benelair, Ltd., Rue de la Loi 114, Brussels, Belgium. 

Sweden & Finland : Mr. Ake Forsmark, Kummelvagen 9, Alsten, Stockholm, Sweden. 

Norway : Wideroe's Flyveselskat A. S., Kr. Augustsgt. 19, Oslo, Norway. 
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suitable for military and civil 
training, and as a personal air- 
craft. Notable features of the 
Indicative of the confidence Safir Trainer-Tourer include: 
put in Saab products is an order — long flight duration (more than 
for Safir Trainers recently placed _ four hours), tricycle landing gear, 
adopted by the Royal Swedish Air Force. dual instrumentation, and a new 
o Designated Saab 91B, this trainer Hartzell variable-pitch propeller. 
as trainer is a development of the Saab Now _ being produced’ under 
b Aircraft Company’s well-known Saab contract at Dordrecht, Ne- 
YY Safir 3-seat all-metal tourer. therlands, by the Aircraft Divi- 


THE ROVAL Faster and sturdier than its sion of the De Schelde ship- 


predecessor, thanks to the more __ building company, the Safir T'rai- 
SWEDISH powerful Lycoming 0.435-A ‘‘flat — ner-Tourer offers an outstanding 


six” engine now fitted, the new combination of trainer efficiency 


AIR FORCE Safir Trainer-Tourer is equally and “big plane’’ safety. 





SVENSKA AEROPLAN AKTIEBOLAGET . LINKOPING . SWEDEN 
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WINS 
THOUSAND MILE AIR RACE 


BARI - SEPTEMBER 23rd, 1951 


Sports class 
Ist Guido FERRARI 


Ambrosini 8.7 - Alfa Romeo 115 ter engine, which covered 1700 km in 5 hrs. 8 mins. 7 !/, sees. at an average speed of 
329.096 km/h 


2nd TOMMASINI - Ambrosini 8.7 - Alfa R. 115 ter. 8th SALAMINA - Ambrosini 8.7 - Alfa R. 115 ter. 
3rd CASANOVA - Ambrosini 8.7 - Alfa R. 115 ter. 9th ANDALO - Ambrosini 8.7 - Alfa R. 115 ter. 
4th DE BERNARDI - Ambrosini 8.7 - Alfa R. 115 ter. 10th DOMENICI - Ambrosini 8.7 - Alfa R. 115 ter. 
5th LONGANO - Ambrosini 8.7 - Alfa R. 115 ter. llth PADOVANI - Fiat G.46 - Alfa R. 115 ter. 
6th CAPONETTI - Ambrosini 8.7 - Alfa R. 115 ter. 12th LANCIA - Ambrosini 8.7 - Alfa R. 115 ter. 
7th DI DONNA - Ambrosini 8.7 - Alfa R. 115 ter. 


Touring class 
Ist Vico ROSASPINA 


Ambrosini “Grifo” - Alfa Romeo 110 engine, which covered 1700 km in 8 hrs. 49 mins. 91/; secs. at an 
average speed of 191.626 km/h. 





Alfa Romeo 115 ter engine 3 Alfa Romeo 110 engine 































Canadair Plants 
and adjoining airfield, 
Montreal, Canada 


iS CANADAIR? 


Canadair is not the largest aircraft plant in the world . . . but, it is Canada’s 
, largest .. . and its 40 acres of covered factory space house some 
of the finest aircraft equipment in the world. 

Today at Canadair, ten thousand skilled technicians and workers man 
great assembly flow lines . . . turning out sleek F-86* Sabre jets 


the world’s fastest fighter planes in production . . . 


tooling up to produce advanced T-33* 

jet trainers for the Royal Canadian Air Force 
...and T-36* trainer transports for 

the United States Air Force. 


From initial design to delivery, this modern 
plant with its enviable record and 

excellent facilities is capable of producing 
aircraft to meet all specifications. 








e . 
te Ambulance of = thrilling er main- 


Air Amit of mercy 
in 





lance service og Enquiries invited: 
he are Government European Representative, J. H. Davis, 
rained wan, carries © ‘ Princes House, 190 Piccadilly, London, W1, England. 
ye o 





iy 


e man 
one of ~ air history: 


LIMITED, MONTREAL, CANADA 





* Made under licence respectively from North American Aviation Inc., Lockheed Aircraft Corp., Beech Aircraft Corp. 





Diagnosis 

Let us begin by summing up some of the 
major facts of the past year : 

Militarily, there remained Korea, where new 
types of jet aircraft became operational for the 
first time. Korea showed that any aerial re- 
armament will have to centre on the gas turbine 
engine in future. But during the year it was 
also discovered that the new aircraft will 
remain unsatisfactory unless they are equipped 
with new weapons. 

Civil aviation is faced by a revolution. 
Though probably somewhat later than the 
military air forces, it will ultimately be forced 
to adopt jet propelled airliners. In prepating 
for this revolutionary development, it w#l 
have to submit its economics to careful 
scrutiny. Speeds will rise enormously, each 
aircraft will perform a vastly greater amount 
of work and, not considering the first cost of 
the new equipment, the operating expenses 
will automatically decline. This is the back- 
ground of present trends towards a reduction 
in air transport tariffs which are now being 
discussed under the headings of “tourist ser- 
vices,” ‘coach services” or “second-class 
services.” 


Introspection in America 

While the General Assembly of the United 
Nations is meeting in Paris and spending its 
time discussing the grammatical details of 
opposing proposals for international disarma- 
ment ; while the cream of ministries and gene- 
ral staffs of twelve NATO countries are issuing 
declarations of spectacular boldness, reasoned 
arguments are being propounded in the United 
States. 

At the beginning of 1951 President Truman 
had taken the American taxpayer’s breath away 
by calling for an annual aircraft manufacturing 
Capacity of 50,000 machines and by establish- 
ing a defence budget involving several dozen 
billion dollars. At the end of the year the 
military suddenly discovered a fact which had 
cautiously but clearly been pointed out by 
industry several months before : you can’t get 
blood out of a stone. 

In its issue of November 26th, 1951, “Time,” 
the important American weekly news maga- 
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Three Americans who placed 
their services at the dis- 
posal of the nation at a criti- 
cal moment of the rearma- 
ment program : 


Robert A. Lovett, Secretary 
of Defence; 


zine, published an article under the heading 
“Clipped Wings.” 

The Air Force had let out a shocking fact in 
the middle of November, the paper wrote : 
U.S. aircraft production was lagging a full year 
behind schedule. 

In admitting this, the Air Force had said 
that it needed another $25 to $30 billion boost 
in its appropriation—as if money could settle 
everything. Actually, production had fallen 
so far behind schedule that even a $100 billion 
boost would not get planes off the production 
lines any faster under present circumstances. 
Privately, planemakers were bitterly complain- 
ing over loud assurances from Washington 
mobilization officials that production was only 
a little behind schedule. The statement was 
true only because the schedules had been re- 
duced again and again by Washington. One 
major U.S. aircraft company, for example, 
had had its schedules cut four times during 
1951—and its production still hadn’t been 
able to meet the lowered goal. The aircraft 
builders were not to blame. They could not 


Robert E. Gross, President 
of Lockheed Aircraft Cor- 
poration. 


INTER SC>AVIA 


Averell W. Harriman, who 
is in charge of co-ordinat- 


Thomas K. Finletter, Air 
Force Secretary ; 
ing America’s mutual de- 


fence assistance program 


in Europe. 


get materials, skilled workers or equipment 
fast enough. Priorities, in most cases, were 
worthless ; they simply permitted planemakers 
to get their names on a list, very often behind 
less essential producers. One worried aircraft 
producer had exclaimed ; ‘We have wasted a 
year.” 

Few people were surprised, certainly not 
the industry. Some of the officials and plan- 
ners around green tables may have been caught 
unawares if they had imagined that as soon 
as the defence budget was established they 
would simply have to press a button to get 
industry to turn out engines and aircraft at a 
rapid rate. Officials often are like that, not 
only in the United States, but also in Europe 
and certainly also behind the Iron Curtain. 
But this peculiarity shows a difference between 
East and West—nobody talks about it in the 
East, while deficiencies are freely admitted 
in the West. Furthermore, the West—or the 
Capitalist or Imperialist countries, as you pre- 
fer—sometimes has the undeserved luck that 
officials unexpectedly realize the value of pri- 
vate initiative and enlist a number of patient 
patriots to help them out of the impasse. One 
of these is the new Defence Secretary of the 
USA, Robert A. Lovett, a banker, who had 
no urge to worry about officials, industrials 
and generals but who had built up the U.S. 
Air Force once before, namely during World 
War II. We are also thinking of the Air Force 
Secretary, Thomas K. Finletter, who as an 
internationally known lawyer probably led a 
more pleasant life than as the aircraft purveyor 


15 








to twelve or fifteen countries. (Soon, perhaps, 
there will be sixteen). And the pleasantly 
smiling Averell W. Harriman is likely to think 
back to his comfortable chair in Wall Street 
as he argues with European finance and de- 
fence ministers. We these names 
merely because they personify a hope for a 


mention 


change for the better. 

The news story published by “Time” cer- 
tainly was not news to those who had an 
opportunity to listen to Robert E. Gross, Pre- 
sident of Lockheed Aircraft Corporation, in Chi- 
cago on October 2nd, 1951. Gross was speak- 
ing before the American Bankers’ Association 
and had logically and vividly expressed what 
“Time” asserted many weeks later. Here are 


some of his thoughts : 


What price air power— 
are we getting our money’s worth? 

«*.. I believe the man on the street thinks 
the American air program is bigger than it 
really is. I believe he thinks we are going to 
get it quicker than we are, and I don’t think 
he knows why it has to cost so much. 

“On that historic morning in June of last 
year when the Asian hordes swarmed over the 
38th Parallel, the American air industry was 
plodding along at a fairly steady rate of pro- 
duction. The monthly production for both 
\ir Force and Navy was about 200 or 300 
airplanes per month. Suddenly the President 
called for an immediate increase in the number 
of planes to be delivered and also asked that 
the air industry be given make-ready contracts 
which could ultimately produce 50,000 planes 
per year. It was strongly reminiscent of that 
same clarion call that went out from President 
Roosevelt in the spring of 1940 when he, too, 


The Lockheed Aircraft plant at Burbank, Calif., one of the leading works of the American aircraft manufacturing industry. 
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called for 50,000 planes, and the industry then 
responded, ‘We can do it.’ 

“Industry took the Government at its word 
with the same determination, and soon indus- 
try leaders were travelling to Washington for 
direction. We engaged in studies as to how 
production could be increased, and a few 
orders were placed by the Government. After 
some weeks, however, one thing became pa- 
tently clear. It was this : industry could move 
faster and more positively than the Govern- 
ment. When I told members of the public that 
we were still working only a 40-hour week, 
no third shift, and that our planned accelera- 
tion would not yield any substantial additional 
production for between a year and a year-and- 
a-half, they were horrified. One thing finally 
shone through like a light: the call of 1940 
was one thing, issued under clear, straightfor- 
ward circumstances ; the call of Korea in 1950 
was something very different. Why ? 

“Well, in the first place, in 1940 the lines 
were clearly cut; we knew who our enemy 
was. Today all this is different. We are nei- 
ther at war full-out, nor at peace full-out. We 
have some stout and declared allies. But the 
real enemy does not show. It was against this 
insane background that our Government had 
to plan. They had a choice between a national 
defence plan along the lines of ‘Fortress Amer- 
ica’ or “Troops for Europe’ or ‘Asia First’. 

“Each of the three conceptions required a 
different kind of Air Force. ‘Fortress America’ 
needed an Air Force consisting almost entirely 
of long-range bombers to strike abroad and 
interceptors to protect our shores. ‘Troops for 
Europe’ needed medium bombers, ground 
support and attack planes and assault transports. 
‘Asia First’ required a combination of the two 
types of Air Force. 
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“In the autumn of 1950 there emerged the 


pattern of our air program today. A middle 
ground prevailed. The architects of the plan pro- 
posed the authorization of the 70-Group Air Force * 
patterned largely after the ‘Troops for Europe’ 
plan, but with certain diversified elements. The 
acceleration was to be modest: it was gener- 
ally to treble the rate of output in a little over 
two years. But with the make-ready phase not 
quite over, we are now already steepening the 
acceleration to equip a 95-Group Air Force 
mostly with new planes in 1952. Our Air 
Force has already activated 87 Groups, but we 
had to do it by using many old planes. This 
is a long way from the 243 gtoups we had 
in World War II or the 96,000 planes the air- 
craft industry built in the one year 1944. 
“Now I think we are going to have a very 
good Air Force. But I doubt if our Air Force 
is as big as the average man thinks it is, and 
I have reservations as to whether we will get 
this Air Force as soon as he thinks we will. 
The one great compensation is that our Air 
Force will be one of high quality, and the 95 
groups will do very much more than 95 groups 
of World War II planes could have done. 
“The next questions are obvious : What is 
this new Air Force costing, and why does it 
cost so much ? Why all these billions for an 
Air Force less than half as big as that which 
we had in the last war ? Weil, as for cost, the 
currently proposed national budget calls for 
defence expenditures of around 56 billion dol- 
lars. About 20 billion of that will go to the 
Air Force. The Air Force, in turn, will spend 
more than 11 billion of its money on air 


*A group, or wing, as it is now termed, comprises 30 
to 75 aircraft, depending upon size and category. 


Picture shows a production line of T-33 jet trainers. 
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equipment. The Navy will spend over 4 bil- 

lion on aviation. Altogether, a total of 15 */, 

billion dollars on military procurement for air. 
Out of every defence dollar earmarked for 
military procurement, 48 cents is going to 
the aircraft industry. All Americans therefore 
have an interest in the airplane and the indus- 
try that produces it. 

“Now the reasons why airplanes cost so 
much more today than ever before are three : 
first, all of our normal elements of cost are up ; 
second, today’s airplane is two to three times 
the airplane that World War II’s airplane was ; 
third, we practically stopped building airplanes 
in 1945, 1946 and 1947. ' ag 

“J am not going to spend any time talking 
about the cost of labour, materials, manpower 
and equipment, but I want to talk about the 
other two elements. One of these is the very 
nature of today’s airplane. By comparison 
with today’s version, yesterday’s military air- 
plane was little more than a power-driven kite, 
a fistful of metal and often operated by a 
swashbuckling pilot. Today’s combat aircraft 
are a virtual labyrinth of the most sophisti- 
cated automatic devices requiring pilots and 
crews who are practically scientists. 

“Ten or fifteen years ago the accent in the 
design of a military airplane was placed on the 
airframe, the engine and the propeller. They 
were the big three items and they represented 
close to 90 per cent of the airplane. They also 
represented close to go per cent of the cost 
of the finished fighting weapon. 

“Today all that is different. It’s probably 
fair to say that nearer 50 % of the design and 
the cost is expended on airframe and engine. 
A patrol bomber built early in World War II 
was loaded with 103 pounds of instrumenta- 
tion. ‘Today’s counterpart has 582 pounds. 
The nerve centre for the flight deck of a new 
Navy plane contains twelve miles of wiring. 

“But I should point out that the performance 
of these new planes is worth it. A typical 
fighter of World War II had a fighting altitude 
of 25,000 feet and a speed of 4oo m.p.h. A 
typical fighter of today operates at 50,000 feet 
and has a speed of 650-plus m.p.h. The World 
War II fighter normally flew combat missions 
only during clear daylight weather, but the 
new fighter is available round the clock, day 
or night, any kind of weather. Performance 
is wonderful stuff, but performance costs money. 

“To emphasize that today’s airplane is more 
complicated and therefore more costly today, 
I will say it this way: in 1943 we figured that 
for a very specialized radar and electronics job 
we could get along with one technician for 
every thousand employees. Today we need 
one out of twenty-four to be such a technician. 
In 1943, one out of twenty-two was an engi- 
neering employee ; today, one out of eight. 
That’s how complicated and technical aircraft 
manufacture-has become—and a major reason 
why it’s more costly. 

“In the month of March, 1944, the aircraft 
industry produced over 1,900 military planes. 








VOLUME VII — No. 1, 1952 








“*,.. the World War II fighter normally flew combat missions only during clear daylight weather, but the new fighter 


is available round the clock in any kind of weather”’ : 


North American F-51 “Mustang,” standard fighter of USAAF during World War IT; 


The Lockheed F-94, today’s all-weather jet fighter. 


From August to September, 1945, we dropped 


from 2,800 to 800. By the summer of 1946, 
America’s powerful aviation industry was 
producing less than 100 airplanes per month. 
To be exact : 66. 

“Several dry years went by. Then suddenly 
someone discovered that Russia had an air 
force. ‘Where did they get it ?’ everyone asked. 
This is how they got it—they just didn’t ever 
stop building the one they had, as we did. A 
group of far-sighted men took note of the 
worsening world conditions in 1947 and began 
to urge immediate rebuilding of our air force. 
The President’s Temporary Air Policy Com- 
mission, headed by Thomas Finletter, and the 
Hinshaw-Brewster Congressional Board came 
up with virtually the same recommendation : 
namely, rebuild aircraft production, on a 
gradually intensified scale. So, in 1948, we 
began to turn the water back into the stream. 
But that shut-off in 1945 is now costing us the 
time and the big money. 


“When will the American people learn that 
steadiness and moderation, rather than enormity 
in a crisis, is better and cheaper ?”’ 


* 


The causes of America’s lagging aircraft 
production, which today is officially admitted 
and tomorrow will be overcome, could not 
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be set out more openly and more logically. 
Bob Gross is no economic inquisitor, but 
his associates have often explained that he 
is not only an industrialist but also an artist. 
Let us leave him for a moment and listen to 
another significant voice, which adds to the 
picture. We shall move from the West Coast 
aircraft manufacturer to the East Coast engine- 
maker. 

On November igth, 1951, Frederick B. 
Rentschler, pioneer of United Aircraft Corpo- 
ration and now Chairman of the Board, was 
talking to aviation journalists in New York. 
He gave an outline of engine developments in 
general and of the work carried out by the 
Pratt & Whitney Aircraft Division (which 
makes engines) of his corporation in particular. 

Here are the reasons why the taciturn 
Rentschler,, who was accompanied by two of 
his senior colleagues, H. Mansfield Horner and 
Leonard S. Hobbs, suddenly became loqua- 
cious. 

About six months ago, when the first Soviet- 
built MiG-15 jets began to appear in Korea, 
some of the top brass of the U.S. Air Force 
declared condescendingly : the MiG-15 ? Not 
bad atall... After all, the Russians had bought 
a number of Rolls-Royce jet engines from the 
British and quite logically had copied them. 
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From the Germans they got a number of ex- 
cellent aircraft designs and developed them 
further, helped by German engineers. The 
MiG-15 was the result. But our own aircraft, 
they said, are technically much superior, our 
crews better trained... The MiG-15 can’t 
worry us very much. That was about six 
months ago. Many combat actions later led 
them to the conclusion that the MiG can be 
a very substantial nuisance. And General 
Hoyt S. Vandenberg, Chief of Staff of the 
U.S. Air Force, revised his own opinion and 
those of his Generals in November, 1951, 
when he suddenly warned against a potential 
Russian air superiority in the future. 

In an entirely different field things had been 
happening, too. Engineering development in 
Great Britain had not been cut back in 1945 as 
in the USA. And since 1945 the British 
had been the undisputed masters of jet engine 
design. More than that, they had built the 
world’s first jet-propelled commercial airliner, 
the de Havilland D.H. 106 “Comet” in full 
view of the whole world and had surrounded 
it with appropriate propaganda. They showed 
and demonstrated it to every potential custo- 
mer, and they intimated that it would play 
havoc with airline operating schedules from 
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At one of the U.S. East Coast engine manufacturing 
plants : a glance into an assembly hall at the Pratt & 
Whitney Aircraft Division of United Aircraft Corpora- 
tion. 


1952 onwards, when it will go into service 
on the British Empire route. The airline 
companies began to pay attention: British 
Overseas Airways Corporation placed a pro- 
duction order, a Canadian company and a 
smaller French operator also placed contracts, 
and at the beginning of November Air France 
signed on the dotted line. Perhaps Pan Ameri- 
can Airways and others may do the same 
tomorrow. American expert circles and the 
public were growing uneasy. Had the technical 
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Frederick B. Rentschler, crea- 
tor and Chairman of United 
Aircraft Corporation. 





lead in aircraft engineering passed from the 
USA to Great Britain ? 

Frederick Rentschler now comments on 
Korea and on tomorrow’s commercial airline 
equipment : 

“«... The best Russian aircraft we have seen 
so far in Korea is the MiG fighter, which was 
designed around the Russian version of the 
British Rolls-Royce ‘Nene’ centrifugal jet 
engine. When the Russians bought some of 
these engines in 1946, the ‘Nene’ had a thrust 
of about 5,000 lbs. The following year Pratt & 
Whitney acquired the manufacturing licences 
for the ‘Nene.” Now we know that the Rus- 
sian-built engines of this type have been fur- 
ther improved by the Russians. It is also 
known that they have designers and engineers 
of outstanding ability. It is conceivable that 
with the help of German engineers they have 
something as good or better under develop- 
ment than our own best engine. 

“At the.close of World War II Britain led 
the world in basic engine knowledge and 
experience, and American engine builders owe 
a great deal to the pioneering of British engi- 
neers in the jet field before 1946. However, 
virtually all British experience was with the 
centrifugal type jet engine, the thrust of which 
has an upper limit of about 5,000 lbs., but which 
is simpler to design and less complicated to 
build. Since then they have developed two 
excellent axial flow types, the Rolls-Royce 
‘Avon’ and the Armstrong-Siddeley ‘Sapphire,’ 
of 6,500 and 7,200 lbs. thrust, respectively. 
But only a few of these have so far been put 
into actual use. 

“Pratt & Whitney has completed the devel- 
opment of its J-57 ‘Turbo-Wasp’ axial flow 
engine. It is not as near full production as the 
‘Avon’ or ‘Sapphire,’ but it is the most power- 






ful in the world today. Compared with the 
best engine so far available, it will have a 
25 to 30 per cent better fuel economy. And 
while jet engines originally had to be over- 
hauled at the end of 150 hours, our latest en- 
gines run 1,000 hours between overhauls. 
The thrust rating of the J-;7—which will 
power the Boeing B-52 heavy jet bomber—has 
unofficially been reported to be more than 
10,000 lbs. 

“If one reads correctly the gas turbine his- 
tory of the last five years, one will find that 
rather than being behind the British in jet 
design and engineering, we are actually ahead 
of them. The United States still holds com- 
mercial air supremacy and a supremacy in 
bombers. When the fruits of our last five 
years research are realized, we shall get our 
supremacy back in fighters. Jet heavy bombers 
will be operational before 1956. And let me say 
once more—supremacy in the air will continue 
to remain with the nation that has the most 
powerful and efficient aircraft engines...” 

Regarding commercial flying equipment, 
Rentschler expressed the opinion that the 
piston-engined transport would continue to be 
the workhorse of all the world’s airlines for 
another five years. Only a limited number of 
jet-powered airliners were likely to come into 
operation during this period. 

He made this statement with reference to 
Britain’s jet-powered de Havilland “Comet,” 
which is scheduled to go into operation in a 
few months’ time. Rentschler described the 
type as too small, underpowered and unecono- 
mical to become a fleet replacement for Ameri- 
can carriers. Moreover, he said, British mili- 
tary expansion plans were likely to limit pro- 
duction of the “Comet.” This 36-passenger 
machine was useful for gaining operational 
experience, but was not suitable for American 
services. 

Early indications seemed to favour the pro- 
peller turbine over the straight jet as the next 
immediate step forward for the world’s air- 
lines. But American airlines wanted to know 
more about the relative merits of the two 
before starting to replace their existing fleets 
with either. Some American airlines might 
well buy one or more of the “Comets” to 
“sample” its operation and gain experience. 


However, U.S. carriers wanted transports 


**,.. Suddenly someone discovered that Russia had an Air Force” : The MiG-15 fighter built around a development 


of the Rolls-Royce ‘‘Nene”’ jet engine. 
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The J-48 “‘Turbo-Wasp,”’ which is a modified, licence-built version of the Rolls-Royce “Tay” engine. Pratt & Whitney 
have completed the development of an axial flow jet of their own design, the J-57 ‘“‘Turbo-Wasp,” which is claimed 


to have a static thrust of more than 10,000 Ibs. 


at least as big as the present Douglas DC-6s 
and Lockheed “Constellations” and preferably 
capable of hauling 25 to 40% more passen- 
gers. 


Thus Rentschler passed in review two of 
the major technical facets of 1951—the latest 
Russian jet fighter and the latest British jet 
transport—in order to assure his compatriots 
that America’s industry had no intention of 
being beaten by foreign engineers. He also 
seized the opportunity of advertising the 
“world’s most powerful jet engine” of the 
moment, the Pratt & Whitney J-57 ‘“Turbo- 


Wasp.” Since Rentschler on the whole is 
known as something of an introvert, his ex- 
planations deserve to be noted : they betray a 
conservative optimism. 


More Peaceful Matters 

The declarations by Bob Gross and Frede- 
rick Rentschler have so far referred chiefly to 
defence problems. Gross illustrated the diffi- 
culties which American industry has to over- 
come in its efforts to achieve quantity produc- 
tion. Rentschler admits that the lead of 
foreign engineers was overcome only by five 
years of hard work. Aircraft and engine 
manufacturer agree with each other. 


The much-discussed British de Havilland 106 “Comet” four-jet airliner. 


The miracle airliner forecast by Robert E. Gross of Lockheed Aircraft : the Lockheed L-193 four-jet airliner project. 
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They also agree on another point. Let us 
see what Robert Gross said on October 2nd, 
1951, regarding the w#/tra-modern airliner that 
must come. 

“Tt will carry around 60 passengers in 
luxurious comfort and have a cruising speed 
around 600 m.p.h. It must have range and 


operating characteristics that will make it a 
magnificent airplane for the runs from Chicago 
to Los Angeles and New York. It will cross 
the Continent from New York to Los Angeles 
in four hours (today : about 11 hours) and the 
North Atlantic in any weather with only one 
stop or even non-stop in five hours (today : 


12 hours). It must demonstrate an improve- 
ment over present operating costs and main- 
tain or improve the excellent safety factor of 
present-day airliners.” 

Now about the British “Comet.” 

“Much has been said about the fact that 
Great Britain bids fair to seize the supremacy 
of air transportation because she is the first in 
the field with a pure jet airliner. It would be 
well for all thinking Americans to see what 
the British Government was doing from 1945 
to 1947 when we in America were doing 
little or nothing. The British Government 
encouraged the starting of several—not one— 
advanced designs. But with all due credit to 
our British friends, whose courage and enter- 
prise I am the first to salute, I say it is still not 
too late to keep the supremacy in airline trans- 
portation we now have. Again with all due 
credit to them, I do not honestly believe that 
the British liners have the range to make them 
practical for operation over ocean routes and 
I do not think they have low enough operating 
costs to make them profitable over land routes. 
So the race is not yet over—or won.” 

What is Robert Gross thinking of ? Of his 
Lockheed L-193, the plans for which are 
reported to have been completed ? Is he 
thinking of an aircraft whose engine installa- 
tion is virtually revolutionary ? (Unconfirmed 
reports claim that the future Lockheed jet 
airliner will have its four jet engines grouped 
in the bottom of the aft fuselage section. The 
engineering advantages, the easy accessibility 
and maintenance of such a power plant, the 
clean wings, the increase in passenger comfort 
owing to the source of noise being shifted 
from front to back, are evident). 
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Presents for 1952 
Second-Class Air Travel 


‘A Letter from the Director-General of Air France 


Originally we intended to devote a substantial portion of the 
January 1952 issue to the subject of air coach or second-class air 


travel. However, since a special air coach meeting at Nice was 
called by IATA for November 27th, 1951, and it was unlikely for 
any decisions to be announced prior to our printing deadline, we 
decided to postpone our coach issue until February. 

Reproduced below is one of numerous letters on the subject of 
air coach travel, namely, the one addressed to us by M. Henri Ziegler, 
Director-General of Air France. This will serve as an introduction 
to the discussion of second-class air transportation since it contri- 


butes to a clarification of the term “air coach travel.” 
ED. 





AIR FRANCE 


2, RUE MARBEUF 
PARIS.8¢ 


ELYséesS 20-60 





INTERAVIA S. A., 
Geneva 





LE DIRECTEUR GENERAL 


Dear Sirs, 


You have informed me that you propose to deal with-the pro- 
blem of “Air Coach Travel” in your January, 1952, issue and 
requested my opinions on the subject. 

Herewith my reply. First of all, | believe that a definition of 
the concept is necessary. At the present time the terminology 
employed to distinguish between various classes of air transpor- 
tation is confusing. Considerable progress would be made if 
unambiguous terms could be agreed upon. Four classes of air 
transportation are, in my opinion, offered by the air carriers. 

The normal class which has been usual for the past few years— 
e.g., the international services with “Constellations” carrying 
44 to 46 passengers—could be termed “First Class” or “Pullman 
Class” operations. To this class should be applied the internationally 
approved tariffs worked out by IATA. 

A superior class can be discerned on the luxury services and their 
variations : sleeperettes, cocktail-bars, sleeping-berths and even 
bedrooms. Service aboard is correspondingly elaborate. The 
tariffs applied to this luxury class consist of the normal rates plus 
supplements, However, a certain amount of confusion exists in 
this type of traffic and the supplements charged are not always 
reflected in the comforts which are actually offered. 

Below the Pullman Class there are the second-class services, 
frequently also described as coach services, tourist services or 
high-density traffic. 

Finally, a Third Class is now frequently encountered, principally 
on domestic services ; this is also sometimes called the Tourist 
Class. Its main characteristics are economy of comfort (light 
unadjustable seats) and absence of stewardess service and meals 
aboard. 

This should outline the types of service now in operation. You 
would now like to know whether our company favours the intro- 
duction of coach services or not. 


INTER-ZSCAVIA 


Coach services have been adopted on a large scale in the United 
States, and the opinion is held in that country that on’ heavily 
travelled routes they are a practical proposition, obviousiy on 
condition that operating costs are low enough to make coach 
travel profitable. 

In my opinion the moment is approaching when coach services 
must be not only introduced but regarded as the standard class 
of air travel on most routes. The picture would change completely 
if Pullman and luxury classes became the super-classes of air 
transportation and were maintained only on routes on which the 
traffic offered and the wealth of a minority of the travelling public 
would justify their being run. 

It is a proven fact today that a vast public fully appreciates the 
advantages offered by air transportation, provided that the price 


of air travel remains within their means. The public are perfectly ~ 


willing to put up with a degree of comfort lower than that of 
Pullman Class travel. All the more so because increasing flying 
speeds reduce the duration of travel. Apart from that, spacious 
modern aircraft, soundproofed, free from vibration, heated and 
pressurized, already offer a high degree of built-in comfort. The 
coach services of our time will be considerably more comfortable 
than the Pullman services of ten years ago. 

A similar evolution has taken place in steamship travel. Old 
North Atlantic passengers will agree that the tourist class of a 
modern liner offers a substantially higher degree of comfort than 
the first-class twenty years ago. 

In your letter you put certain specific questions, the replies to 
some of which are redundant now that the term is fully defined. 
Internationally, coach air travel should be introduced as soon as 
possible, and 1952 will probably bring the initiation of these 
services. The date of inaugurating tourist services on the North 
Atlantic is still under discussion, with some operators favouring 
April and others October of next year. It would be surprising if 
coach services on all other international routes were not introduced 
at the same time as the North Atlantic tourist services. 

It seems that no agreement has yet been reached concerning 
the price differential between Pullman and Coach services. The 
widely envisaged difference of 20 to 30 per cent should still allow 
a profit margin, since passenger seats in tourist class aircraft would 
obviously be much more numerous. Food service aboard such 
aircraft will naturally be more Spartan than for Pullman or Luxury 
class travellers ; free food would be offered only for the principal 
meals, whereas extras and alcoholic beverages would have to be 
paid for. 

Coach services could be operated with any type of aircraft, but 
modern equipment would provide more economical operating 
conditions. Freight and mail would be carried both on the Pull- 
man and the coach services. A difference in cargo and mail rates 
would hardly be justified, since aircraft would be of the same basic 
types. Cargo tariffs depend upon entirely different factors, such 
as the type of route and operating costs, which are affected, amongst 
other things, by landing charges, costs of fuel, taxes, etc. 

To sum up : the introduction of coach operations on the world’s 
international air routes seems more than desirable. It will mark 
a considerable advance in the economic and social service which 
air transportation can render both individuals and nations, and at 
the same time consolidate the position of the airlines. 


Very truly yours, 
ase 
eG) 
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Gross says of his aircraft : 

“Flying eight hours out of every twenty- 
four—this is less utilization than that of pre- 
sent airplanes—one lone jet airliner could 
carry in one year across the Atlantic 26,600 
first-class passengers. Now if the jet could 
operate ten hours a day—the ‘Constellations’ 
of Eastern Air Lines do this—it could haul 
The ‘Queen 


> 


33,300 passengers in one year. 
Mary’ carries 39,000 passengers a year...’ 

This would indeed be a revolution in air 
transportation. And again Rentschler and 


Gross are of one opinion. 
* 


There is one point which is not clarified, 
and neither of the two industrialists have 
endeavoured to hand out any information. 
When will this wondrous aircraft become 
available ? No doubt it will not be the only 
one to compete for the market. It is a cer- 
tainty that Lockheed’s projects will be closely 
duplicated by similar ones at Douglas Air- 
craft and Boeing Airplane. American air trans- 
portation and that of other countries—perhaps 
even that of the Soviet Union at a later date >— 
have the great fortune that the large manu- 
facturers in the United States are soundly 
competitivé* Tomorrow or the day after a full 
choice will be available. But when is tomor- 
row ? 

The difficulties against which the American 
aircraft industry is now struggling under the 
impact of the defence programme have been 
outlined. They were much increased by strikes 
at the plants of firms like Douglas, Wright 
Aeronautical, Fairchild, Westinghouse, Pratt 
& Whitney, Bendix Aviation and others. At 
the end of 1951 the production of the industry 
was described as unsatisfactory, even critical, 
Robert Gross listed the 
reasons and put the average monthly deliveries 


in official quarters. 


in 1950 at between 200 and 300 aircraft. What 
is this figure now ? The answer came from a 
competent source at the end of November. 
Admiral DeWitt C. Ramsey, President of the 
Aircraft Industries Association, stated that the 
present monthly production of the American 
aircraft industry was between 400 and 500 
machines. Within the next two years this 
output would be raised to 1800-2000 aircraft 
a month, i.e., by the end of 1953 the present 
production would be quadrupled. This means, 
however, that even two years from now the 
President’s call for 50,000 aircraft a year will 
only have been met to the extent of 50%. 
What will be the effect on the air transport 
market ? Delivery delays for American com- 
mercial flying equipment will have to be 
lengthened all the time. That revolutionary 
commercial airliner, ready on the drawing 
board and demanded by the air carriers, will 
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But 
it would be an error to assume that British 


not fly in prototype form before 1955. 


manufacturers will be able to benefit from 
these difficulties of American industry. Frede- 
rick Rentschler cautiously indicated that D.H. 
“Comet” production would be limited as a 
result of Britain’s own military expansion pro- 
gram. That his opinion is correct is revealed 
by reports that Vickers-Armstrongs, for exam- 
ple, have been exploring the possibility of 
having their new “‘Viscount”’ propeller-turbine 
airliner built in whole or in part by the Fokker 
works in Holland. Furthermore, negotiations 
began last November with the French indus- 
try for the purpose of having some of the de 
Havilland “Comets” built at the factories of 
Société Nationale du Sud-Est. 


Prognosis 


The diagnosis has been made. Taking into 
consideration the international situation, it is 
possible to make a careful prognosis for 1952. 

According to the Foreign Ministers speaking 
at the United Nations General Assembly in 
Paris last November, and in view of the 
general atmosphere, the subject of limiting 
armaments or even of disarmament is not 
yet topical. This makes it clear that the Amer- 
ican arms drive, the British, French and na- 
turally also the Soviet Russian rearmament 
programs will gather speed. 

Increased activity in Europe’s aircraft in- 
dustry will be inevitable if the requirements 
put forward at the NATO Conference in Rome 
in November are to be met. Only by the 
rational use of the still idle European pro- 
duction potential can American industry hope 
to meet the obligations which it has undertaken 
within the scope of the North Atlantic pro- 
gram. 

In addition to the well-known twelve North 
Atlantic nations figuring as recipients of Amer- 
ican war material of every kind, Turkey, 
Greece and Spain will now put in their claims. 
And if the American demand for the incor- 
poration of the German Federal Republic in 
the North Atlantic Pact system is accepted— 
conforming to the Paris talks of Chancellor 
Adenauer and the Rome declarations of Ge- 
neral Eisenhower—a sixteenth recipient will 
appear shortly, namely, the West German 
Federal Republic. Will this latest candidate 
be allowed to contribute its own production, 
principally in order to ease the present manu- 
The British journal 
“New Statesman” made an allusion to this 


facturing situation ? 


effect in November, 1951, but much doubt 
is justified on this point. 

But if a West German partner were actively 
incorporated in the socalled European Army 
scheme—which is still very much on paper— 
the establishment of German air tactical for- 
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mations would be a foregone conclusion. In 


this connection it would be possible to fore- 


cast certain hesitations on the side of the 
Allies unless it is clearly understood that no 
unwanted sister service would arise for the 


U.S. 
Socialist Air Force.’ 


Air Force in the form of a “National 


Concern of this kind is not quite unjustified 
if one regards certain tendencies towards the 
organization of a future German air trans 
port system at the Federal Transport Ministry 
in Bonn. Judging by some of the personali- 
ties at that Ministry, the threads linking the 
new Republic with the Third Reich have not 
broken entirely. So far as the German air 


transport efforts are concerned, 1952 may 
bring a first realization of plans under certain 
conditions. But these ¢onditions will prob- 
ably be directly connected with international 
politics and the evolution inside Germany. 
It is significant, for instance, that at the IATA 
air coach conference at Nice in November 
1951, the chief delegate of British Overseas 
Airways Corporation expressed his personal 
opposition to some of the German plans. 
BOAC is owned by the British Government, 
W.S. 


Brancker, son of Air Vice-Marshal Sir Sefton 


and its Nice spokesman was John 


Brancker, creator of British Civil Aviation, 
whose friendly feelings towards the Germans 
vanquished in World War I were proverbial. 

There is no certainty, however, that the 
problem of Germany will climax in the ques 
tion of Western Germany’s rearmament or 
the establishment of a West German air trans 
port system during 1952. It is possible that the 
highlight will be general elections for the 
whole of Germany and the re-incorporation 
of Berlin in a re-united nation. 

As soon as the Berlin question has been 
settled between East and West, the noise about 
the European Army, West German rearma- 
ment and the rearmament race in general will 
abate. 

In conclusion, here is the private prognosis 
of the popular French comedian Fernandel 
who happened to meet the French Foreign 
and Defence Ministers in the lobby of the 
Hotel Hassler during the NATO Conference 
in Rome. In reply to Robert Schumann’s 
question about what he was doing in Rome, 
he said : “So far as / am concerned, I am here 


” 


on serious business... 
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This year again the Correspondents of Inter- 
avia in various parts of the world have ventured 
to speculate on what the new year may bring in 
the field of aeronautics in their individual areas. 
The consensus of their opinions is that 1952 
will again be a year of progress, militarily and 
commercially. Ina first instalment they prognosti- 
cate the evolution of aeronautics in the USA, 
Britain, France and Italy. If some of their 
forecasts are not as detailed as one might wish them 
to be, this is due to the ever tightening restrictions 
which are imposed on journalists in our increasingly 
“security-minded’’ world. Ed. 


USA 


Washington, December : First fruits of the 
energetic, if erratic, expansion of U.S. Air 
Power beginning with the Korean crisis in 
June, 1950, will be manifest early in 1952, 
according to informed sources in Washington. 
However, it will be only a shadow of the 
all-out expansion now targeted for 1953. 
When the new Congress convenes in January 
a series of explosive issues are certain to be 
faced and Washington reporters are sharpening 
their pencils for the details. The issue: 
what’s wrong with the expansion program ? 

Pessimists are on hand to answer that 
question simply by showing that “everything” 
is wrong with it: that it is a pggduct of the 
virtual collapse of procurement in the 1947-48 
period, the enormous complexity of new jet 
aircraft and associated electronic equipment 
and price rises for everything bordering on 
uncontrolled inflation. Optimists, however, 
can show that the program is going as well 
as can be expected, that the main effort over 
the past year has been in building a production 
base rather than in actual production and that 
the next two years will witness the full out- 
pouring of which the industry is capable. 


Washington. 




















1952 Aviation Prospects 


Aircraft Industry 

Production during 1951 was wholly existing 
types, but the year 1952 should see the first 
of the new, post-war aircraft coming off the 
assembly lines. The big Boeing B-52 bomber 
is scheduled to fly early in the year and pro- 
duction models may be available before the 
year is out. The extensive early difficulties 
with the Vought F7U “Cutlass” Navy fighter 
have now been evercome and production 
deliveries will begin early in the year. The 
McDonnell F3H-1 “Demon” naval fighter, 
which is to be built by the parent firm as well 
as by Goodyear Aircraft Corp. (a subsidiary 
of the huge tire firm), may appear on the 
production line late in the year. The swept- 
wing Republic F-84F ‘“Thunderjet” to be built 
by Republic and General Motors, will be in 
production during the year and the first 
Martin B-5;7A “Canberra” bombers are sched- 
uled for delivery in 1952. North American 
will begin deliveries of its swept-wing F-86D 
“Sabre,” featuring a radar nose, early in the 
year. 

More familiar aircraft, such as the Boeing 
B-47 “Stratojet” bomber, Northrop F-89 
“Scorpion” long-range fighter, Lockheed 
F-94 fighter, Convair B-36, Grumman FoF 
“Panther,” Vought F4U “Corsair,” Douglas 
C-124 “Globemaster II” and the gamut of 
helicopter types, will continue in production 
during the year with deliveries accelerating. 

The immediate goal is a production output 
of 1,000 aircraft per month, but critics strongly 
doubt that this figure will be reached by the 
end of the year. A rate of something over 
500 per month appears a more practical target, 
about one-half of these being jet types. 
President Truman’s ill-advised call for 50,000 
airplanes per year made more than a year 
ago (obviously in emulation of his prede- 
cessor F.D.R.) still seems far, far in the future, 
perhaps no sooner than 1955. But the U.S. 
economy is still in a bullets-azd-butter stage, 
rather than in the all-out bullets stage projected 
if war should come. 


Service Aviation Plans 

The Air Force has two goals firmly fixed : 
an immediate goal of 95 wings and a scheduled 
168 wings some time in the future, say by 
1954 or 1955. At the moment, however, the 
Air Force is sticking religiously to its 95-wing 
program which is scheduled for completion 
in June 1952. Some Pentagon officials, 
however, are now estimating October as the 
earliest at which it can be accomplished. 

The Air Force has already passed the 
87-wing mark in its expansion program, 
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representing an increase of more than 80 
percent in 18 months. This expansion has 
been far more than a mere numerical increase, 
since it has involved the simultaneous transi- 
tion of nearly all of its 25 fighter wings and 
a variety of bomber and reconnaissance wings 
to jet aircraft. Moreover, about 90 percent 
of all the wings have received entirely new 
equipment, some of it radically different from 
previous aircraft. 

The expansion has taken place with about 
one-half of the U.S. Air Force overseas at all 
times : in actual combat in Korea or on duty 
in the United Kingdom or in Germany. 

Although meeting immediate needs, much 
of the current expansion of the Air Force is 
of a temporary nature. In the past 18 months 
the Air Force has called up 21 USAF Reserve 
wings and 12 Air National Guard wings, 
making a quick addition of 33 wings to the 
permanent establishment. However, all of 
these units are on duty for a limited time 
only (2 or 3 years, depending on their status) 
and the first of them will be returning to 
civilian status early in 1952. It is hoped, of 
course, that many, or even most, of the 
personnel will elect to receive regular appoint- 
ments or re-enlist, but the percentage so doing 
will not be determined until their return home, 
since all will elect to come home with their 
units and receive extended leave. 

The Congress provided $11,215,000,000 for 
the 1952 fiscal year for new aircraft procure- 
ment for the Air Force, and this is expected 
to purchase something over 5,000 new air- 
craft—most of them jet. Previous orders 
(fiscal 1951 and four supplemental requests) 
amount to more than 3,000 new aircraft. 
Thus, more than 8,000 aircraft are now on 
order with deliveries running at about 350 
aircraft of all types per month. By mid-1952 
this rate should reach 500 aircraft per month. 
At this rate, obviously, even current orders 
cannot be completed until mid-195 3. 

Additionally, the Congress provided two- 
thirds of a billion dollars for Air Force 
expansion to the long-term 168-wing force. 
This money, of course, cannot assist the 
current program in any way since factories 
are already producing all the aircraft of which 
they are capable, but the fund does permit 
sound planning for the future. 

Naval Abviation’s plans are considerably 
more modest, but the naval air arm is enjoying 
full recognition of its role for the first time 


since the brutally anti-Navy days of the Louis | 


Johnson administration. The naval air pro- 
gram, logically, is tied up inextricably with 
carrier expansion. Naval Aviation shrank to 
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a mere 9 Air Groups in 1950 but is already 
up to 14 carrier air groups with plans for a 
rapid build-up to 16 or 17 groups, depending 
upon final disposition of funds. Heart of the 
Navy program was approval of construction 


of the “super carrier’ (unceremoniously 
cancelled by Johnson after keel-laying) to be 
named the “U.S.S. James V. Forrestal” after 
the late, beloved Secretary of Defense. Gros- 
sing 59,900 tons, it will be the largest combat 
vessel afloat upon its completion in 1954. 

Meanwhile, the Navy is de-mothballing and 
modernizing (deck strengthening for heavier 
jet aircraft) such Essex-class (27,100-ton) 
carriers as the U.S.S. Lexington, Hancock, 
Bon Homme Richard, Randolph, Hornet and 
Yorktown, as well as the 10,900-ton Kula 
Gulf. These, in addition to the three 45,000- 
ton CVB, four 27,100-ton CV, three 14,500-ton 
CVL and four 10,900-ton CVE carriers already 
on active duty, will bring to a total of 21 the 
number of U.S. Navy carriers in active service. 
The three big CVB’s carry t1oo-plane air 
groups, the CV’s 80-plane air groups, the 
others 30-40-plane groups. Naval Air Reserve 
air groups are readily available to man the 
expansion so that Naval Aviation doesn’t 
have any major problem in comparison with 
that of the Air Force. 

U.S. Marine Corps Aviation, which has 
distinguished itself in Korea and forged a 
minor revolution in the Department of 
National Defense over the’ efficacy of its 
ground support techniques, is vociferously 
demanding four full-strength air wings. It 
has two complete air wings at present and has 
been authorized to expand to three full wings 
plus additional squadrons. 

On the basis of standard organizational 
strengths, this would give the USAF a total 
front-line combat strength of slightly more 
than 4,000 aircraft, the Navy 1650 and the 
Marine Corps 648, or a total of about 6200 
aircraft during 1952. About one-half of these 
will be jets. 


The Commercial Airlines 


A phenomenally record-breaking year is 
predicted by all concerned for U.S. airlines 
with not only new volume records established 
but entirely new profit records as well. As the 
mobilization program advances, airline travel 
has historically kept pace through a com- 
bination of urgent civilian travel with expanded 
military travel. Military personnel are using 
the commercial airlines for official travel at 
the greatest rate in history for the simple 
reason that it is cheaper for the U.S. Govern- 
ment. 

The expansion will not come, however, 
through an increase in available passengers so 
much as through a substantial increase in air- 
line seat capacity. The Douglas DC-6 is 


being delivered at the rate of more than one 
per week, the first Lockheed Super Constel- 
lation has been delivered, the Martin 4-0-4 
is now being delivered and the first Convair 340 
is expected to be delivered shortly. These 
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deliveries will be accelerated during the year 
until by next fall one of these transports will 
be delivered to a domestic airline every two 
days. The current transport fleet on order 
totals better than one-half the pre-expansion 
seat-mile potential of the airline industry. 
With already high load factors expected not 
only to remain steady but to increase, the 
inevitable new passenger-mile and revenue 
record is a certainty. 

All-cargo volume, already rapidly accelerat- 
ing over its pre-Korean level, is approaching 
a run-away situation. As the mobilization 
program advances, the need for rapid delivery 
of critical equipment and supply items is 
increased proportionately. Both Slick and 
Flying Tiger lines are receiving DC-6A cargo 
transports which will double their tonnage 
capabilities, and all-cargo flights are constantly 
being added to scheduled airlines. 


Private Flying 

As has been the case every year since 1946, 
the outlook for private lightplane flying is 
dismal. Production has halved itself every 
one of the past five years, and flying purely 
for fun has virtually disappeared in the U.S. 
Instead the lightplane, particularly four-place 
and twin-engine types, has become a standard 
adjunct of American business and by far the 
vast majority of the approximately 95,000 
light aircraft currently licensed in the U.S. 
are owned and operated by businessmen, 
farmers or salesmen using them daily in their 
business. 

Lightplane production may actually be 
increased during 1952, for the first time since 
1946, due to the recent approval of material 
allocations to the lightplane industry. For the 
past 18 months the industry has had no 
priority of any kind for the acquisition of 
supplies but the various national defense 
agencies involved have now established the 
required procedures. The industry has esti- 
mated that it could have doubled its 1951 
production output of 2500 airplanes on the 
basis of firm orders if it could have obtained 
the needed materials. With this restriction 
removed, production may increase to more 
than 3,000 during the year. Again, however, 
most of these aircraft will go to industry and 
farms for business use. A case in point is the 
fact that Beech has already sold its 1952 
production schedule of 100 Twin Bonanza 
aircraft. 


Great Britain 


London, December : British aviation enters 
upon a critical year with fresh guiding geniuses 
in the form of the ministers appointed by the 
new Conservative Government. It is a matter 
of regret among the aeronautical fraternity 
that Mr. Churchill’s choice has fallen upon 
none of the several able and knowledgeable 
aeronautical M.P.s ; but the men chosen for 
the Air Ministry and the Ministry of Transport 
may well be relied upon to assess fairly the 
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advice of their experts rather than pursue 
their own pet theories and whims—only too 
often has it been proved that a little learning 
can be a very dangerous thing! The Con- 
servative Aviation Committee, established 
years ago, will certainly give guiding advice 
on policies and draw attention to matters 
overlooked. It is to be expected that after 
the long Christmas recess there will be im- 
portant announcements of policy. 


Civil Aviation 

The financial results of the Corporations 
were the surprises of 1951. Both, although 
still far from being out of the wood, were 
able to announce operating profits for several 
individual months, despite the dead losses 
occasioned by strikes among maintenance 
staff. In the case of BEA, a profit during 
the summer months can now be taken as a 
matter of course and it remains only to over- 
come the losses of the difficult winter period, 
where overheads swamp the revenue of the 
reduced services. BOAC’s profit, small 
though it was, was a pleasant feature and can 
be taken as the first result of the more settled 
policies of the last two years. 

BOAC will have to fight the efforts of 
other airlines to capture a share of their 
heavily booked services and those of their 
associates QEA and SAA to the Far East 
and South Africa; but it is certain that the 
Corporation will do everything to make their 
own operations attractive. In the spring, 
their hand forced by the American carrier, 
BOAC will start the North Atlantic Tourist 
(Air Coach) Service—as will, all the other 
carriers. This tourist scheme will be extended 
to all routes eventually, but it is doubtful if 
this will happen in 1952, particularly with the 
high load factors at present fares. Tourist 
fares, although ushered in with a bang, are 
only another approach to the problem of 
getting a “new public” into the air. Both 
methods bring the danger of attracting the 
passengers from the “normal” services—it is 
the off-peak BEA services, for example, that 
are always fully booked now. 

In the spring BOAC will be introducing 
the World’s first jet airline service with the de 
Havilland “Comet,” initially to Rome and 
Cairo, then extending to and across India as 
experience and facilities increase. This will 
undoubtedly be a historic step in air transport, 
a step comparable with the introduction of the 
luxurious Handley Page Hannibal 4o-seater, 
the 200-m.p.h. Boeing 347, the Short Empire 
flying boat, and the pressurized Lockheed 
“Constellation.” All aspects of the operation 
of the “Comet” will be watched with intense 
interest throughout the world. 

The Corporation’s Bristol “Britannia” turbo- 
prop prototype airliner should be ready to 
make its first flight during summer. The 
aircraft was ordered “off the drawing board” 
and therefore is something of an unknown 
quantity ; production aircraft will follow 
only a few months behind the prototype. 
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London. 


BEA will also be introducing new equip- 
ment in the spring, the long-delayed Airspeed 
“Ambassador.” The Corporation is confident 
that this will be both a popular and an eco- 
nomical airliner. They are perhaps less happy 
about the Handley Page “Marathon,” which 
has also had a very chequered career, but 
ought to go into service on internal routes 
in the New Year. Later in 1952, BEA may 
be taking delivery of the first of their twenty- 
five Vickers ‘Viscount’ propreller-turbine 
airliners, which by now is a proved design 
with hundreds of test hours on two proto- 
types behind it. In anticipation of more air- 
craft and _ greater BEA are 
training some 20 per cent new pilots to add 
to their present 600. 

Freight is steadily becoming one of the most 
paying independent 
operators are anticipating increased volumes 
of traffic. The independents look to the new 
Government to break the monopolies of the 
Corporations and to allow a measure of com- 


utilization 


propositions and _ the 


petitive airline as well as charter operation. 


Military Deliveries and Manpower Problems 
The military picture is very confused—and 
is probably most confused of all when seen 
from inside! Initial caution in ordering 
replacement jet fighters has been exaggerated, 
with the result that the first British airframe 
with a Rolls-Royce “Nene” jet engine, the 
“Attacker,” only this 
summer—two years after the first Russian 
“Nene” aeroplane, the MiG-15! The de 
Havilland “Venom” and the Hawker “Sea 
Hawk” will join the RAF and the Navy 
before next summer ; but the Vickers Super- 
marine “Swift” and the Hawker P-1067, both 
with R.R. “Avons,” must be at least two 
years distant. The English Electric ‘‘Can- 
berra” light bomber is just entering service, 
and there should be over a dozen squadrons 
by the end of 1952, when the Short, Handley 
Page and Avro deliveries should be starting. 
The Vickers “Valiant” four-jet bomber, on 
the other hand, the only large bomber com- 
pleted and ordered in quantity, is two or 
three years away in production. The Avro 
Delta bomber, practical application of the 707 
experimental prototypes, should appear before 


went into service 
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the spring—but must remain an unknown 
quantity until rigorously flight tested. The 
“crescent-wing” Handley Page bomber is also 
expected to make its public appearance some 
time this year, possibly at Farnborough next 
September. 

The RAF cannot help but be in com- 
petition with Industry for manpower and the 
many inducements offered to hold 
conscripts and to obtain volunteer recruits, 
takes away a large proportion of potential 
young recruits to Industry. RAF training 
in the United Kingdom and, under the Empire 
Scheme, in Canada, is producing an increasing 
flow of aircrew and technical personnel to 
man the new aircraft that are not there. The 
Air Staff is aware of these conflicting needs 
and is trying, in part, to meet it by making 
the new planes ones that require the least 
possible servicing—but this is a long and 
complicated story. 


now 


Industrial Bottlenecks 

With centrifugal jet development “frozen” 
on the “Nene” and “Ghost,” all efforts are 
being expended on the axials, Rolls-Royce 
“Avon,” Armstrong-Siddeley “‘Sapphire’”’ and 
Bristol “Olympus.’’ New versions of these 
are on the way, but it is not yet known whether 
only one or all are to be built in quantity. 
At any rate, blade manufacture is probably 
going to form a bottleneck. Paradoxically, 
however, there is a slight surplus of axial 
jets over the airframes for them at present. 
On the other hand it seems likely that Canadair 
will have to go to Hispano-Suiza, in France, 
for licence-built, centrifugal ‘‘Nenes” for the 
Lockheed T-33 trainers they are building. 

The materials and manpower problems in 
the aviation industry become increasingly 
acute and, by next summer, will be very bad 
indeed unless drastic action is taken. Strict 
material priorities are needed and direction of 
labour to prevent skilled men being employed 
at high wages by “luxury” trades. The control 
of material distribution may, of course, throw 
people back into the aircraft and armament 
industry automatically. 

To sum up: British airlines and airliners 
should do well in 1952; but the armament 
programme, because of the late start, does not 
look as healthy as it should. This is a curious 
reversal of affairs as regards air transport, but 
the re-armament delays are only a more acute 
form of the delays that have been causing 
concern for some years. 


France 


Paris, December : The Five-year Air Rear- 
mament Plan! will again exert a predominant 
and guiding influence on French aeronautics 


during 1952. But compared with 1951 the 


lef. INTERAVIA REVIEW, No. 5, 1950, **Rationali- 
zation of the French Aircraft Industry.” 
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*‘1952 Phase” of the plan will involve much 
more money for the procurement of a greater 
number of aircraft, the recruiting of more 
numerous personnel and the improvement of 
In addition, costs have 
Appropriations 


ground facilities. 
risen by 25-30% in France. 
voted for 1951 totalled Fr. frs. 133,400,000,000, 
and it would have been necessary to increase 
them for 1952 to more than frs. 300,000,000,000 
merely to implement existing plans! But 
France suffers, alas! from that grave malady 
which Rabelais’ Panurge termed “lack of 
money.” 

“Nevertheless,” states Pierre Montel, Secre- 
tary of State for Air, “we shall meet our 
commitments towards our Allies, even if it 
means that we have to turn our pockets inside 
out. We shall fall back on our last resources.” 

These commitments call for the manufacture 
of interceptor fighters, liaison and training 
aircraft, as well as medium transports (about 
Fr. frs. 70,000,000,000), the development of the 
ground organization (Frs. 40,000,000,000), 
particularly in the North-East of France and 
in North Africa, and a considerable recruiting 
effort. Finally, the development and manu- 
facture of guided missiles is to continue. 

Under the guidance of its President, M. 
Georges Héreil, the Union Syndicale des Industries 
Aéronautiques has established a plan ensuring a 
harmonious distribution of the work among 
all French factories. Manufacturing compa- 
nies, nationalized and private, operate in close 
collaboration, each producing the types of 
equipment for which it is suited. 


Aircraft 

The Toulouse works of SNCA du Sud- 
Est will continue to manufacture fuselages for 
the Dassault MD 315 light transport and the 
MD 450 “Ouragan” fighter, and it will also 
complete its eight SE 2010 “Armagnac” four- 
engined transports. In addition, it will 
begin quantity production of MD 452 
““Mystére”’ fuselages and possibly might start 
manufacturing the de Havilland “Comet” jet 
airliner under licence as well as spare parts for 
the Republic F-84 “Thunderjet” fighter. At 
La Courneuve the concern will instal a heli- 
copter production line (Sikorsky S.55), where- 
as the Marignane works will complete its 
de Havilland “Vampire” contract, continue 
its “Mistral” (‘Nene Vampire’) production 
and prepare the manufacture of the de Havil- 
land “Sea Venom.” Flight tests will be 
continued with the SE 2410 “Grognard I” 
and SE 2415 “Grognard II” ground attack 


fighter. Finally, a delta-wing aircraft is under § 


study among the projects that can be mentioned 
at this time. 

The various factories of SNCA du Sud- 
Ouest will complete their SO 30 P “Bretagne” 
medium and SO 935 light transport orders. 
They will manufacture Dassault MD 450 


“OQuragan” and MD 452 “Mystére” wings, 
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Douglas DC-3 spares and helicopter parts. In 
the flight testing field, trials will continue 
with the “Ariel” jet helicopter and the SO 6021 
“Espadon” fighter and its derivatives. 
Finally, Sud-Ouest will complete a two-seater 
twin-jet prototype. 

SNCA du Nord will work on the pro- 
duction of the Nord twin-engined 
medium cargo transport (Bristol engines) ; 
180 machines are on order, the first of which 
are to come off the line in mid-195 3. 

At its Bordeaux-Merignac factory, Société 
des Avions Marcel Dassault will complete its 
contracts for the MD 315 twin-engined liaison 
and light transport aircraft and for the MD 450 
“Ouragan” fighter. Originally a total of 350 
“Ouragans” were to be built, but production 
will be discontinued as soon as the more 
advanced MD 452 ‘“‘Mystére” begins to roll 
off the line. This year Dassault will build a 
pre-production series of 42 “‘Mystéres” and 
will begin flight-tests with the MD 435 two- 
seater radar-equipped night fighter prototype. 
Several new versions of the “Ouragan” and 
the “Mystére”—including a delta~wing—are 
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also projected. 

Etablissements Bréguet is expected to finish its 
series of “Deux Ponts” transports 
and possibly will start production on the 960 
“Vultur” carrier-borne fighter (1 R.R. “Nene” 
and 1 A.S. “Mamba”’). Bréguet also hopes 
that its model 961 attack-fighter prototype will 
fly before the end of the year. In addition, it 
will cooperate—like Latécoére—in the pro- 
duction of Fouga’s aeroplanes and possibly, 
with SNCA du SE, of the de Havilland 
“Comet” airliner. 


cargo 


Morane-Saulnier will produce the MS 733 

trainer (powered by a 240 h.p. Potez 6D 
engine), S/PA will manufacture its advanced 
trainers and Hurel Dubois will build two pro- 
totypes of its HD 33 cargo aircraft design 
featuring a wing with unusually high aspect 
ratio. . 
Fouga, with its 170 R, and SJPA, with the 
model 200, will turn out two jet-propelled light 
trainer prototypes. Moreover, it is conceivable 
that Nord will put the NC 856 artillery obser- 
vation aircraft into production, although the 
Holste HM 52 may also be chosen for this 
work. Finally, several Leduc prototype devel- 
opments are expected. 

As regards civil transport projects, the three 
nationalized concerns, as well as Dassault, 
Bréguet and Hurel-Dubois, are taking part in 
the frs. 6,000,000,000 competition organized 
by the Secretariat-General of Civil Aviation 
for the design of a twin-jet or four-jet airliner. 


Engines and Fiquipment 

SNECMA will build Bristol “Hercules” 
radials for the Nord 2500 and ATAR jets 
(which will power some of the Dassault MD 
452 “‘Mystéres,” while others will have the 
R.R.-Hispano “Tay”). The ATAR 101 now 
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delivers 6,400 lbs. (2,900 kg) s.t. but is expected 
to produce just under 7,300 lbs. (3,300 kg) by 
the end of the year. There is a possibility that 
SNECMA will experimentally fit two TB 1000 
propeller turbines to a Nord 2500 transport. 
Finally, it will continue development work on 
its thrust-control devices for jet-engines and 
on its pulse-jets (““Escopette”’). 

At Hispano-Suiza the R.R. “Nene” will con- 
tinue in production ; so will the R.R. “Tay,” 
the production line for which has now been 
started. The Hispano-Suiza 
department has developed several improve- 
ments to the “Nene” which have boosted its 
performance considerably. 

Potez will produce its model 4 and 6D 
Turboméca will con- 


engineering 


engines and equipment. 
centrate on the “‘Aspin II’’ double-flow jet, and 
Rateau will test and put the final touches to a 
high-power jet which has been completed but 
is still on the secret list. 

Radio: Thomson Houston, SFR (Société 
Francaise Radio-Electrique), and LCT (Labo- 
ratoire Central des Télécommunications) are 
working on substantial radar contracts ; SFR 
will also build the French Decca chain. Bronz- 
avia is producing several thousand VHF sets. 

Instruments: Amongst the numerous instru- 
ment makers, Air Equipement, AMA, SFENA, 
SFOM, etc., have received production contracts. 


Civil Aviation 

Like last year, the two most urgent tasks 
facing those responsible for civil aviation—the 
Ministry of Public Works, Transport and 
Travel and the Secretariat-General of Civil 
and Commercial Aviation—are the elaboration 
of a statute for commercial aviation and one for 
aircrew personnel. The recently established 
Supreme Commercial Aviation Council will 
now begin work on the first of the two, of con- 
siderable interest to the independent carriers. 
At present, these carriers are unable to work 
out long-term operational and equipment pro- 
grammes. They have no means of obtaining 
banking credits, nor can they seek the aid of 
the government’s re-equipment fund. The 
statute is expected to make these advantages 
accessible to them and enable them to co- 
ordinate their activities and operating sche- 
dules. 

Furthermore, the Secretariat-General has 
organized a competition amongst aircraft con- 
structors for the design of a twin- or four- 
engined jet airliner, as stated above. 

Air France, the national flag carrier, which 
in 1951 flew 53,000,000 aircraft-km and obtain- 
ed revenues totalling frs. 30,000,000,000 
anticipates a further increase in 1952. Re- 
venues in particular are expected to rise to 
frs. 32,000,000,000. 

Leaving aside the special credits granted for 
the introduction into service of the Bréguet 
“Deux Ponts” transports (frs. 640,000,000), 
the subsidies allocated to the company for 
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1952 will total frs. 1,770,000,000, against frs. 
2,498,000,000 in 1951. These figures illustrate 
the progress made by the company : the share 
of the subsidy in the total revenues will be 
only 6 per cent in 1952, as against 24.24 per 
cent in 1946 and 7.39 per cent in 1951. 

In the international field, Air France is 
planning to open a service to Mexico via New 
York and, in accordance with the decisions 
taken by IATA, the introduction of tourist- 
class services on the Atlantic and in Europe. 
For this purpose the majority of Air France’s 
aircraft have been equipped with special rails 
permitting increases and reductions in the 
number of passenger seats. 

Moreover, Air France will again increase its 
schedules between the big population centres 
in France and the French possessions. 

The company has launched a substantial 
crew training programme involving an expen- 
diture of frs. 350,000,000. In 1953 Air France’s 
air fleet will be greatly strengthened, particu- 
larly by the delivery of the twelve Bréguet 763 
“Deux Ponts” aircraft, several of which will 
become available before the end of 1952, and 
of ten Lockheed L-1049-C ‘Super Constella- 
tions,” six Vickers “Viscount” turbo-prop 
airliners and three de Havilland ‘“‘Comet”’ jets. 

The independents, whose association is now 
presided over by M. Paul Bernard, will con- 
tinue to concentrate on the operation of coach 
services between France and her possessions. 

Air Algérie, which uses SO 30-P “Bretagne”’ 
aircraft, fitted with 43 seats, and Douglas 
DC-3s, will conduct operational tests with the 
Bréguet 761. 

TAT, which flies Douglas DC-4s, will prob- 
ably carry out similar tests with the SE 2010 
“Armagnac” in which the company is reported 
to be showing interest. 

UAT, an affiliate of Compagnie Maritime 
des Chargeurs Réunis, is converting its DC-4s 
for coach operation. It is awaiting delivery of 
three DH “Comet Mk.1”’ jet airliners. 

Air Maroc, with DC-3s ; Aigl Azur, with 
Boeing “Stratoliners’” and DC-3s; and A/pes- 
Provence, with converted Convair “‘Liberators”’ 
complete the list of ‘active’ independent 
operators. 

Air Transport, the stock majority in which is 
now owned by Compagnie Générale Trans- 
atlantique, has in fact temporarily suspended 


Paris. 























its operations. Its motley air fleet, consisting 
of Douglas DC-3s, Bristol 170 “Freighters” 
and Fiat three-engined aircraft, does not make 
for rational and profitable operation. The 
company has ordered a number of Douglas 
DC-6Bs and upon delivery will re-enter the race. 


Italy 


Political 

Rome, December.—It is not an easy task to 
formulate, at the end of 1951, reliable prognos- 
tics on the Italian Air Force’s expansion pro- 
gramme, since Italy is not yet freed from the 
restrictions imposed on her armament by the 
Peace Treaty. Under the clauses of this Treaty 
Italy’s air strength must not exceed 350 air- 
craft, including 200 fighters and 150 transports 
and trainers, and 25,000 men. Limits have also 
been established for the armament to be carried 
by these aircraft and the quantity of ammuni- 
tion to be stored. On the other hand, Italy is 
free to build all the bases she deems necessary, 
with the exception of certain frontier areas, and 
to distribute her 25,000 air force personnel 
among various categories, branches, ranks and 
functions at her own discretion. Furthermore, 
her industry is free to produce aircraft, arma- 
ment and equipment, even of types she may not 
use herself under the Treaty, for export to any 
country with the exception of Germany and 
Japan. These clauses indicate what Italy can 
accomplish in the present circumstances and 
what line will be taken by the Italian Air Staff 
with a view to obtaining a repeal of the military 
clauses of the Treaty. 

The airfield problem is the most urgent at 
the present time, since air bases are required 
not only by Italy’s own Air Force but also by 
her allies. There are twenty utilizable aero- 
dromes in Italy today, including only four 
capable of handling jet aircraft (Malpensa, 
Ciampino, Capodichinc and Amendola), which 
obviously is not sufficient. Eleven others are 
being established or rehabilitated ; four of these 
will be suitable for jet operations (Ghedi, 
Aviano, Montechiari and Canfardina). These 
bases will be reinforced by numerous depots 
and by a substantial improvement of commu- 
nications, navigation aids and traffic control 
equipment. 
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Service Aviation 


As the removal of the Peace Treaty restric- 
tions becomes an increasingly certain probabil- 
ity, the personnel problem increases in urgency. 
The Government has introduced legislation 
for the establishment of personnel cadres which 
eventually will be able to take care of an air 
strength of 3,000 aircraft. 

Three flying training wings, with head- 
quarters in Apulia, Sardinia and Sicily, are to 
turn out 600 pilots a year, totalling about 
130,000 flying hours. Officers with long-term 
commissions will continue to be trained by the 
Air Academy, whereas special training schools 
will be operated for reserve officers. Staff 
officers will be given training at the Staff 
College (“School of Air Warfare”) and in 
advanced courses on subjects like air-ground 
cooperation, as well as in joint courses for 
senior officers of all three Services. Special 
schools and courses will be run for instrument 
navigation. Finally, technicians (mechanics, 
electricians, radio specialists) will be taught at 
three schools capable of handling 3,000 men. 

The first-line strength of the Air Force is to 
be raised to 16 fighter, Army and Navy coop- 
eration wings. By next July, three wings will 
be equipped with de Havilland “Vampire 
Mk.5” and three more with Republic F-84G 
“Thunderjet” fighters. If the Peace Treaty 
restrictions are removed and international 
rearmament continues, this programme will 
probably be stepped up. 

To take-care of anti-aircraft defence, the 
Italian Air Staff has established a special Anti- 
Aircraft Command which has at its disposal 
interceptor fighters, army and naval A. A. artil- 
lery. A radar warning network is being built 
up, and the Command has opened special 
courses to provide electronics training for its 
personnel. 


Aircraft Industry 


The third problem facing Italian aeronautics 
is that of the aircraft industry. Since no domes- 
tic market exists as long as combat strength is 
limited to 200 aircraft, and in view of the prin- 
ciple of standardized equipment adopted by 
NATO, the revival of a strong Italian aircraft 
industry depends necessarily on the receipt of 
orders from other countries using the same 
equipment as Italy. Work along two lines has 
already started : Fiat, Alfa Romeo and Macchi, 
cooperating with Ambrosini and equipment 
firms, are manufacturing de Havilland products 
under licence, namely, ““Ghost”’ engines (some 
of which are destined for France) and ‘“Vam- 
pire” fighters, shortly to be followed by the 
“Venom”; on the other hand, the plants 
situated in the area of Naples, particularly 
AERFER, will manufacture spare parts for the 
Republic F-84 “Thunderjet” under a plan 
elaborated jointly by the Italian Government 
and U.S. representatives. 

Training equipment will be largely of Italian 
manufacture. In production at present are the 
Piaggio 148 and the Macchi 416 (modified ver- 
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sion of the Fokker S.11 “Instructor’’) ; the 
Ambrosini S.7 and Fiat G.s;9 production con- 
tracts are about to be completed. For advanced 
training Fiat has designed and built the G.49, 
Macchi and Piaggio are also offering one type 
each ; for jet training Fiat has built the G.80 
which is the major Italian post-war novelty. 
There is a likelihood that a new version of the 
Fiat G.80, as well as the Ambrosini “Vindex” 
and the Macchi 324 (two swept-wing jet trainer 
projects) will be built during 1952. For the 
air-sea rescue services operated by the Order 
of Malta, Piaggio is preparing to build a batch 
of P.136 amphibians, and Nardi hopes to com- 
plete a prototype for similar work next April. 
Finally, small-scale production of private and 
sports aircraft is being conducted by Ambro- 
sini, Caproni-Trento, the Milan Polytechnical 
Institute and several others. 

In the helicopter field, Piaggio will complete 
its D’Ascanio 4 while Manzolini is modifying 
his BGM-z “Libellula.” 

A radar manufacturing programme has been 
worked out and entrusted to Italian producers, 
including a number of new works in Southern 
Italy. 


Civil Aviation 

Airline spokesmen forecast a considerable 
expansion of the Italian air transport industry 
during 1952 and even more so in 1953 when 
equipment now on order is delivered. Italy’s 
airline operators plan to intensify their oper- 
ations to the United States and Latin America, 
North and East Africa, the Near East, Great 
Britain and Continental Europe. As soon as 
possible, routes are to be opened to Australia 
in order to facilitate Italian emigration to that 
country, to Germany and perhaps even certain 
parts of Eastern Europe, the political situation 
permitting. A rationalization of domestic 
services will be undertaken as soon as the 
present airport programme is completed, par- 
ticularly at Turin, Genoa and Bari, which will 
make possible the introduction of the night 
mail services demanded by the Post Office. 


Budget 

Great financial difficulties remain to be 
solved to finance all these projects. Military 
and civil air appropriations do not exceed 
§4,000,000,000 lire p.a., and the 5 5,000,000,000 
lire in supplementary credits allocated for a 
three-year period are insufficient to cover the 
programme. The Defence Minister stated in 
Parliament recently that U.S. assistance had so 
far amounted to 1,500,000,000,000 lire for the 
three Services and the economic services 
concerned with national defence. It is very 
difficult to establish how much of these U.S. 
funds has been allocated for aviation purposes, 
but it is likely that in 1952 the American con- 
tribution to Italy’s aerial rearmament effort 
will be substantially greater, since it is the 
commitments entered into by the Americans 
which have enabled the Italian Air Staff to 
draft the plans briefly outlined above. 
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Finished model of the “personnel dive bomb” on a Cessna 
170 sports aircraft. 


The Upper Bavarian Rocket 


I. the dog days of last summer a new piece 
of “sensational news” ran through the world’s 
press. “Secret rocket trials... secret German 
rocket in Switzerland ... sensational develop- 
ment of troop-carrying rocket...” ran the 
headlines. A super-secret rocket research 
centre was rapidly going up at Erling, a little 
village in Upper Bavaria, and meanwhile flight 
tests were being made from an aerodrome near 
the Swiss town of NeuchAatel, etc. When the 
reporters hurried to the scene in early August 
1951 they found nothing but peaceful meadows, 
dotted with the usual haystacks, and a few 
grass-grown truck and trailer tracks. From 
Neuchatel it was learned that a roundish metal 
container had been dropped from a sports air- 
craft early in May. It had promptly fallen to 
the ground at top speed and been destroyed. 
In the absence of other details the reporters 
turned their attention to the inventor. They 
discovered him to be a 26-year old Armenian, 
of Viennese birth but Italian nationality, 
named Georg M. Lorenian, who was officially 
domiciled in Bucharest, Milan, Stockholm and 
Geneva. He acquired his working capital 
through marriage and is now operating in 
London. He met his wife Renée on August 
1oth, 1948, in Geneva when he went into a 
confectioner’s there to buy some cake... 
Quite a life story ! 


>> 


Two patents and an unsuccessful experiment 


What exactly did happen ? Nothing very 
important, and certainly nothing contrary to 
Control Council laws in Western Germany. 
The inventor Lorenian—who of course calls 
himself Dr. Lorenian in German-speaking 
countries—had the by no means original idea 
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of using the recoil of a rocket not for acceler- 
ation but for braking. Instead of parachutes 
for dropping men and equipment, he would 
use liquid rockets to brake the descent and also 
provide a certain amount of steering control. 
Lorenian made two patent applications (No. 
66646 and No. 66647) to the Swiss Federal 


Combustion chamber test bench of “Erling Rocket 
Centre ; in the rear a trailer bought from army surplus 
stocks. The combustion chamber produced a thrust for 
about 20 seconds, which dropped from 300 Ibs. to zero as 
pressure of feed air diminished. 





The second model : (top to bottom) stabilizing fins, one 
of the two combustion chambers, three altimeters, com- 
pressed air flask, annular tank for nitric acid, inner tank 
for ‘“‘Tonka’’ combustible. 
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Patent Office in Berne, founded a company in 
Geneva (GML S.A.) and got in touch with two 
German engineers who were to supply the 
“technical details.”” He gave his invention the 
high-sounding name of “personnel dive bomb.” 

Although the patents spoke somewhat 
grandly of containers to drop anywhere from 
four to two hundred persons, the promoters 
were content in practice to start with a (fortu- 
nately) unmanned mode/ about 4 ft. 6 in. tall and 
weighing 120 lbs. It had two combustion 
chambers projecting sideways above the centre 
of gravity. These were fed from annular tanks 
containing nitric acid (oxidizer) and a com- 
bustible composed of a mixture of raw 
xylidin and triethylamin (“Tonka 250”). The 
fuel was to have been fed to the combustion 
chambers by compressed air from a flask whose 
valve should have been opened by a current 
impulse from a contact altimeter. However the 
compressed air valve failed during the very 
first dropping experiment, which at the 
inventor’s insistence had been made without 
previous ground tests. The “personnel dive 
bomb” dropped at full speed and ended up 
ready for the scrap heap. Nothing is known of 
any other drops, though a few improvised 
test bench trials on a second model are suppos- 
ed to have taken place in Switzerland in May 
and June. This time three altimeters were used, 
to make sure. Why the press should have 
taken any notice at all of these unsuccessful 
experiments, especially two full months after- 
wards, would be quite incomprehensible—but 
for the fact that the rocket idea was born in 
Upper Bavaria. 


Were Control Council laws violated ? 


The American High Commission for Bava- 
ria did not think so. Control Council Law 
No. 2, Art. 30 merely forbids the production, 
possession, maintenance or operation of air- 
craft or aircraft parts by Germans. It is at least 
very doubtful whether the ‘“‘personnel dive 
bomb” can be regarded as an aircraft part. 
Moreover the actual parts of the rocket were 
made not in Germany, but in England or in 
Switzerland. Experiments on the finished 
models took place in Switzerland. It was also 
not a case of military research within the 
meaning of the Occupation Statute. What then 
was all the fuss about ? The mountain in 
labour brought forth a mouse. 

But it is equally difficult to see what useful 
purpose the “‘personnel dive bomb” could have 
served. To land secret agents—with rocket 
engine screaming ? Large-scale air-borne 
operations, when the slightest error or tech- 
nical hitch would mean total loss ? Civil use ? 
Space travel enthusiasts who are planning to 
start their travels with a visit to the moon 
know that since it has no atmosphere they can 
only land there with the aid of recoil braking. 
But on earth the air is the best braking medium 
and will continue to be so for some time. 













~~ 


















Air Exercises in 1951 


BY LIEUT.-COL. PIERRE M. GALLOIS, PARIS 


I, their “Cirrus,” “Ombrelle” and “Pinnacle” exercises, the Army 
and Air Staffs have taken considerable liberties with the political 
geography of Western Europe. Blueland, Greenland or Redland, 
imaginary countries of “Utopia” or “Fantasia” appeared on the 
operations orders and disappeared again once the Blue or Green, 
“Utopian” or “Fantasian” air and ground forces had returned to 
their bases and barracks. But the imaginary has served its purpose 
and ten days of exercises have been worth ten years of theoretical 
planning and pen-pushing. 

Some ten different exercises have been mounted during the past six 
months alone. A study of their objects shows that manoeuvres peculiar 
to certain services or certain countries, “operations” limited to the 
testing of a particular technical or tactical hypothesis, have been sup- 
plemented by overall exercises enabling the various national potentials, 
grouped under a unified command, to be applied to the defence of 
Europe. In this way it has been possible to put to the test the efficacy 
of that “integration” which the Allies had successfully arrived at in 
SHAEF during the war and which the West, struggling to obtain effi- 
ciency at the least expense, are now seeking to organize in time of peace. 

“Cupola” was the first—August 25th to 28th, 1950. Eight hundred 
aircraft, from five different countries, took part. ‘Foil’ and “Bulldog” 
also mobilized inter-Allied forces, but these were exercises mounted by 
the RAF and designed more particularly to test the defence organi- 
zation of the British Isles. ‘Cupola’ on the other hand, was a real 


Airmen of five nations—Norway, Denmark, Belgium, Holland and the USA—joined 
British pilots in ‘Exercise Emperor’ in October 1950. Purpose of the eight-day 
manoeuvres was to test Britain’s defences. 
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integrated exercise: French, British, American, Belgian or Dutch 
fighter pilots “defended” British, French, Dutch or Belgian towns 
indiscriminately. It tested ground control, the transmission of orders 
in different languages, the detection and identification of aircraft of 
different types and different nationalities. For a time ground frontiers 
disappeared and so did national limits in the air. Combatants and their 
ground services recognized only the imaginary line separating the phan- 
tom states of Blueland and Whiteland created for the occasion. “If all 
goes well during an exercise,” said General Norstad, Commander-in- 
Chief of the Air Forces, Central Europe, recently, “there’s something 
wrong.” And “Cupola” indeed showed up the deficiencies in the 
defence system of Continental Europe, the weakness of the communi- 
cations system, the gaps in the radar shields, the limitations imposed 
on aerial operations by the lack of ground bases. Fortified by these 
lessons the general staffs set to work. Less than a year later a new 
series of exercises was launched to test the progress made and also, 
since the Command’s ambitions had grown as the means at their dispo- 
sal had increased, enable an inventory to be drawn up of the efforts to 


be made before the next exercises. 


Coastal Command’s potential tested 


Recent inter-Allied exercises have employed air arm, ground forces, 
or the two together. It is only on a national level, in Great Britain, that a 
combined air and naval exercise has been mounted. In the British Isles 
air units for interception and reconnaissance at sea play the part which 
falls to the tactical air forces in a continental power. The importance 
attached in Britain to anti-submarine aircraft and carrier-borne torpedo 
aircraft is clearly visible at the Farnborough display where new proto- 
types for the Fleet Air Arm or Coastal Command are presented to the 
public every year. 

In discussing the objects of Exercise “Assess,” Air Marshal A.C. 
Stevens, Air Officer Commanding Coastal Command, stressed that if 
by some mischance the United Kingdom’s anti-submarine forces lost 
their battle the other branches of the service, and then the other ser- 
vices, would very soon be deprived of the means of waging theirs. As 
is known, Coastal Command was particularly affected by the cut in the 
air forces after the end of hostilities. Also great technical progress has 
been made since VE and VJ days, both at sea (and below the sea) and 
in the air. Finally, although the old ‘“Sunderlands” are still in service, 
the first Avro “Shackletons” are already reinforcing, and tomorrow 
will replace completely Coastal Command’s ‘‘Lancasters.” 

At the moment the United States are supplying Great Britain with 


Lockheed P2V “Neptunes,” whilst at the other end of the range scale } 


it is possible that 1952 will see the entry into service of the first experi- 


mental coastal helicopters (Bristol 171). It was therefore in order to 
take stock, at a moment when it had been substantially strengthened, } 


that Coastal Command prepared and carried out Exercise “Assess.” 
The object of the exercise was historic, but the general situation of 
the Blues and the Reds was up-to-date. The task of the Blues (Coastal 
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Command, Fighter Command and part of the Navy) was to clear the 
seas, open and protect the convoy routes threatened by the Red forces 
(represented by part of the Home Fleet) who were well equipped with 
submarines but had few surface vessels. The area covered extended over 
nearly 400,000 sq.miles in the North Sea, the Atlantic and the Channel. 
In particular, after a Blue convoy had been intercepted by Red carrier- 
based fighters, west of the coast of Scotland, the Navy was able to 
study the protection of a friendly convoy sailing off the southern coasts 
of England during the night and suffering attack by a Red air and naval 


force. 


“Surprise Packet”’ puts accent on air-ground cooperation 


While “‘Sunderlands” and “Shackletons” were patrolling the island 
shores, a combined air-ground and air-naval exercise was taking place 
on land. This time the planning staffs had given free rein to their ima- 
ginations, and at one fell swoop geography had been modified and 
three new nations had sprung up. The British Isles became a peninsula 
attached to an imaginary continent. To the north, above the 54th paral- 
lel, a totalitarian nation, ‘‘Fantasia,”’ was making no secret of its aggres- 
sive intentions. In between, “Midland” was a neutral state, gradually 
drawn into the orbit of dynamic Fantasia. To the south finally, beyond 
a frontier running from Bristol to Bishops Stortford, Southland was 
trying to check Fantasia’s designs by proclaiming its democratic ideals 
and seeking to rally undecided Midland to its side. To make the whole 
thing even more realistic the plan included a political upheaval in 
Northland, an alliance with Fantasia and the opening of hostilities. 
One of the objects of the two northern countries was to seize or destroy 
Southland’s atomic wealth, concentrated near Marlborough. Naturally 
airborne forces and air units cooperating with ground forces play the 
most important part here. This was the most interesting point of the 
exercise since, as is well-known, air defence in Great Britain and stra- 
tegic bombing in the United States have absorbed all efforts and left 
little room for light and medium tactical units. In addition the recon- 
naissance units, previously equipped only with obsolescent aircraft 
types, were to test the efficiency of their new “Meteor FR.gs.”. The 
RAF’s No. 2 Squadron, normally stationed in occupied Germany and 
recently equipped with reconnaissance ‘‘Meteors” had come along to 


“Bulldog” : RAF Pilot D. Gardiner and his navigator 8S. Miller climb into the cockpit 
of a D.H. “Mosquito” night fighter at West Malling RAF Station. They were taking 
off to intercept heavy night bombers. 

















































“Joint Operations Centre’ at Thorney Island RAF base during “Exercise Bulldog” 
which was also designed to test the defences of Britain. Left to right : Lieut. Detourbay 
(Belgium), Flight Lieut. Young (Great Britain), and Lieut. Klinkhamer (Holland). 


support Southland with its new cameras and with reconnaissance infor- 
mation obtained at 500 m.p.h. 

Exercise “Counter-Thrust”’ was based on a different hypothesis but 
had very similar aims to those of “Surprise Packet.” Here again the 
object was to test air-ground cooperation and the efficiency of jet recon- 
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naissance units. But, unlike “Surprise Packet,’’ Exercise ‘Counter- 
Thrust” took place on the Continent and mobilized the air and ground 
forces of the North Atlantic Treaty nations. For 10 days—from Sep- 
tember 14th to 23rd—British, Americans, Dutch, Danes and Norwe- 
gians, divided into Blue and Red forces, fought each other with camera 
machine guns, dummy bombs and march and counter-march, with 
referees to decide on “successes” and “losses.” The employment of 
reconnaissance forces by day and by night made camouflage particu- 
larly important and revealed that since it is impossible to make tea with- 
out some kind of fire, this pleasant habit is sometimes prejudicial to 
the safety of the troops when they are being observed from the air. 
Finally, the experience gained in Korea, in particular on the subject of 
air-ground cooperation, contributed greatly, and ground control groups 
were organized to meet the needs of the Army and to direct air oper- 


ations. 


“Ombrelle”’ follows “Cupola” and prepares for “Cirrus” 


Following up 1950’s “Cupola,” Exercise ‘““Ombrelle”’ was held at 
the end of May 1951. Like its predecessor, the exercise was designed 
to test the air defence of the Benelux countries and north-east France. 
Like “Cupola,” “Ombrelle” used units from the Atlantic Powers, 
Danish, Dutch, Belgian, French, British and American squadrons taking 
part. Belgian night “Mosquitos” at Beauvechain and Chiévres, Belgian 
“Spitfires” at Coxyde and Deurne, Danish and Dutch “Meteors” at 
Gilze-Rijen, French “Vampires” at Luxeuil and Luxembourg, British 
“Vampires” at Soesterberg and Volkel, American F-84Es at Rheims 
and Florennes and finally Belgian “Dakotas” at Melsbroeck and Amer- 
ican C-82 “Packets” at Rhein-Main—such was the initial deployment 
of the defending forces. The attacker was equipped with American and 
British B-29s (““Washington’’) and “Wellingtons” from the RAF train- 
ing schools. Altogether over 500 machines, taking off from about 
thirty aerodromes in five different countries, detected or controlled 
by a continuous electro-magnetic curtain installed and operated by 
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Allied airmen in “Exercise Bulldog.” French pilots at Odiham study a map of the 
“combat area.” Left to right : Captain L. Lemaire, Commander of the French squadron ; 
Lt. St. Marcury, Sgt. J. Ephritikine, Sgt. L. Roubard, Capt. A. Tatraux and Capt. 
J. Auroil. 





“nationals” of four countries, twisted and turned in the skies of West- 
ern Europe for three days. 

What were the results of these exercises ? Firstly, on the tactical and 
technical levels, the language problem has been solved by the adoption 
of a sort of aeronautical “basic” with which all flyers have familiarized 
themselves. The operations of 1939-1945 are recent enough for the 
methods and means of expression in general use then to be remembered 
by the old hands, who have naturally passed them on to the newcomers. 
“Cirrus” was to confirm this fact. Language differences are at most a 
handicap, but never a complete hindrance. Secondly the optimism of 
the defenders as regards the success of their interceptions was notable. 
During the day of May 23rd, the “Vampires” based in Holland made 
98 sorties and their pilots considered they had succeeded in 28 intercep- 
tions resulting in 18 “enemy” aircraft brought down. Improved deploy- 
ment and greater radar efficiency are undoubtedly the basis of these 
defence successes. It is true that the ““opponent’s” bomber forces had 
only piston-engined aircraft, which gave the “friendly” fighters the 
margin of speed necessary to a successful mission. At night on the 
other hand, American ‘‘Superfortresses’’ and “Packets” and British 
“Washingtons” and “Lincolns” were less hampered by the defence 
during their high altitude raids. Helped by the bad atmospheric condi- 
tions, they were only partially intercepted by Belgian night ‘““Mosqui- 
tos.” Again, the ground-skimming attacks by “Vampire” on the air- 
fields of Volkel, Beauvechain and Eindhoven showed up the gaps in 
low altitude coverage and confirmed the advantages of the offensive 
when conducted near the ground and at high speed. Needless to say, 
conditions were rather special since the anti-aircraft artillery was not 
using live ammunition and because camouflage and dispersal of the 


aircraft on the ground was not complete. 


1000 aircraft from eight countries 


Five months later “Cirrus’”’ was at one and the same time to broaden 
the Allied contribution to the defence of Western Europe and measure 
the progress made during the summer. This time eight national badges 
were to be seen on the wings of the aircraft engaged in the exercise. 
This time over 1000 machines, instead of 500, operated over an area 
enriched by new airfields with long runways, with improved means of 
communication and detection. At the same time as the general air exer- 
cise, there was also a ground exercise, “Jupiter,” in which air units 
from “Cirrus” also took part, and a pure air exercise, “Pinnacle,” 
aimed at testing the British air defences. Finally, for the first time since 
the formation of SHAPE, the three air commands, North, Centre and 
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South, cooperated on the same exercise. Before the opening of the 
exercise, Air Vice-Marshal Pike, of General L. Norstad’s staff, described 
its objects and the points it was particularly designed to stress : 


— Movement of different national units from one sector to another, 
to test the efficiency of the air arm when flying units and ground 
organization of different nationalities are moved. 

— Combination of the Continental and British theatres of operations, 
with defence equipment moving from one zone to other as the 
danger moves. 

— Functioning of the Joint Operations Centre, whose task is to screen 
requests for assistance coming from ground forces and to give them 
an order of priority according to the air strength available. 

— Mobility of air force units and their services, an increase in ground 
facilities permitting of extensive movements independent of ground 
frontiers or air control zones. 

— Special study of logistics problems, taking into account the dis- 
parity between the various types of equipment supplied. For example 
it was estimated that over a million gallons of fuel, of several dif- 
ferent kinds, would be required for the exercise. Also, the purely 
military communications network had to be supplemented by the 
civil networks of five different countries. 


The object of “Cirrus” is today classical in Western Europe. Some 
7oo aircraft (90 per cent of them jets) were to defend Blueland against 
the incutsions of Red air forces (about 350 aircraft) based on Great 
Britain. 

From September 27th to 30th bombers attacked continental towns 
by day and night, Brussels, Rotterdam, Le Havre being among their 
targets. The defenders maintained that they had made a number of 
interceptions, although bad weather, once again, favoured the attackers. 
In the field of ground intervention and within the framework of Exer- 
cise “Jupiter,” the Blue air forces succeeded in covering the crossing 
of the Rhine and in notifying Blue command. But bad visibility due 
to fog was an even more serious handicap to the tactical air units than 
to the air defence. 

The detailed results of Exercise ‘‘Cirrus” are not yet known, and the 
various Staffs are doubtless still studying the lessons it provided. But 
staternents made by those who were in command of the Exercise show 
that six months of work, based on the lessons of “Ombrelle,” have 
produced an appreciable change in defence conditions. General Lauris 
Norstad has stressed the rapid construction of new airfields, with taxiways 


Anglo-American lJand-air exercises. A ‘‘Paratechnicon’’—a huge container capable 
of holding over 8,000 Ibs. of supplies, being fixed into position under the belly of a 
H. P. “Halifax” transport in readiness for dropping by parachute. 
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A detachment of officers and men from the French 40th Anti-Aircraft Artillery Regi- 
ment cooperated with Britain’s A. A. Command in “Exercise Pinnacle” last autumn. 
Left to right : Cdt. P. Courson, Colonel M. Laurent (Commander of the Unit), Aspirant 
M. Giraud, Lieut. R. Chirie, Lieut. J. Grunfelder, Lieut. R. Borezee, and Lieut. Y. Le 
Peltier at an A. A. station in Essex. 


and parking areas. He reported an improvement in the means of commu- 
nication and the relative ease with which units were moved from one base 
to another when the frontiers of Europe are temporarily swept away. 
Needless to say, neither the difference in language nor that of uni- 
forms and methods constituted a barrier to the efficiency of an air 
instrument which was now homogenous in action if not yet in support 
and resources. And although some of the bases carrying, for example, 
a Dutch unit, a British squadron, a Danish squadron and a French wing, 
were commanded by a Belgian officer or an American officer, neither 
the men nor the command encountered the slightest difficulty. In spite 
of its purpose the Tower of Babel was only an earthly monument, whilst 
“Cirrus,” thanks to the instrument used, was an air exercise. 


First trials of night jet fighters 


Scarcely had “Cirrus” finished when the “battle” raged over the 
British Isles. As “Cupola” had led to ““Ombrelle” and “Ombrelle” to 
“Cirrus,” so “Pinnacle” succeeded, in Britain, “Foil” (1949) and ““Em- 
peror” (1950). With Bomber Command, Training Command and ele- 
ments of the American 7th and 12th Air Forces as attackers, and Fighter 
Command, the Fleet Air Arm, USAF F-86 “Sabres,” the Royal Ob- 
server Corps, as defenders, “Pinnacle” was to test the strength of the wall 
and roof with which the RAF protects Great Britain. For the first time, 
night fighters were employed, and, also for the first time, the attacking 
forces used jet equipment such as the British “Canberra” and the Amer- 
ican B-45. The margin of speed between the defenders and the at- 
tackers’ air units was thus brusquely reduced by about 50 per cent, while 
the operational ceiling was also raised by several thousand feet. The 
communiqués issued show that in spite of the speed of some of the 
aircraft the “raids” on London, Birmingham, Liverpool, Glasgow were 
intercepted in time. In spite of the number of aircraft engaged in the 
exercise, commercial air traffic was not incommoded, different altitudes 
having been set aside for civil and military use. As for air traffic con- 
trol, navigation and the air work of the military crews, the RAF uses 
its own procedures, generally different from those of commercial avia- 
tion, which works on air lanes marked by radio beacons. 


Debit and Credit 


What is to be concluded from this intense activity and in general from 
the air-ground and air-naval exercises which have succeeded one another 
at brief intervals throughout the summer and autumn of 1951 ?. 

The credit side of the balance sheet shows the rapid construction of a 
defence organization based on trained personnel and a ground organiza- 
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tion which, at any rate on the Continent, was completely lacking three or 
four years ago. The former classic juxtaposition of national elements has 
been replaced by a complete integration successfully carried right down to 
the level of the smaliest operating unit. Finally, the unified command 
functioned without serious handicap, General Norstad’s talents and 
prestige overcoming all the difficulties inherent in this unusual situation 
of an integrated military organization functioning smoothly in time of 
peace. 












However, the debit column of an honest appraisal of Western Europe’s 
air arm is not void of entries : 










— Firstly in the field of fighters and light tactical aircraft, although piston 
engines have given place to jets, the majority of the machines used by 
the defence were designed at the end of the last war and, with technical 
progress assisting, they have had their day. This is a situation common 
to all the Allies, although in their F-86 “Sabre” the Americans have 
more up-to-date equipment. Having adopted for too long a period the 
less costly expedient of a compromise between tactical and technical 
requirements, the various air forces recoiled from the financial burdens 
of a narrower specialization and closer adaptation to the various defence 
tasks. Although the first jet night fighters were used during Exercise 
“Pinnacle,”’ the aircraft to defend “vulnerable points’ still does not 
exist and the margin of speed between attacker and defender has be- 
come very slight. As regards night fighters first of all, then all-weather 
fighters, machines such as the de Havilland D.H.110, the Gloster GA-5 
and the Dassault MD.453 should easily fill the gap in the night defence 
of Western Europe. However, interim equipment is needed, similar 
to the Armstrong Whitworth N.F.11 and the Lockheed F-94. 






















































— Secondly, the available tactical! units, so successfully formed these last 
few months thanks to the American F-84E, are still limited to fast, but 
light equipment. The “Canberra” today, and other still more suitable 
types for this work tomorrow, are or will be in quantity production. 
Pending their arrival with the squadrons, recourse will have to be had 
to piston engined aircraft. 


— Since it is possible to remedy it reasonably fast, the deficit in means of 
communication is less serious than the shortage of night fighters. 
But it is noteworthy—and the aeronautical press has stressed this 
point—that the RAF’s first “Meteor 9” tactical reconnaissance air- 
craft took to the air for the first time during the exercises. Since then 
other machines have doubtless succeeded them, but this does not alter 
the fact that this important branch of the air arm has been neglected 
for too long. 


Thus Western Europe’s local means of defence and retaliation are not 
yet fully deployed. The bare essentials of quality and quantity have been 
supplied, but the edifice is not yet complete. However, for thoughtful 
men it is the later stages of a conflict rather than its initial operations, 
particularly if the continent of Europe is to be its theatre, that call for 
an effort to find a solution round the conference table, since this solution 
cannot be found in any other way. 


Anglo-American land-air exercises last March. British paratroopers board a USAF 
Fairchild “Flying Boxcar’’ (Packet) at Watchfield, Berkshire. 









8 the heroic age of aviation, when every flight 
was a great adventure, really past? I am not 


so sure. 

Not so long since it could still happen from 
time to time that a dapper little man, complete 
with bowler hat and rolled umbrella, would 
present himself at an airline office and ask for 
a ticket... and draw himself up in indigna- 
tion when asked to pay for it. What ? Hadn’t 
he gone through the long and harrowing pro- 
cess of screwing up his courage to take a trip 
by air and spent even longer in convincing his 
wife ?. And he would have to pay for it ? 
Thank you very much! He would take the 
train or the boat, like everybody else ! 

Things are fortunately not quite the same 
today. And yet it would almost seem as if, in 
Europe at any rate, the airlines were uncon- 
sciously keeping alive this atmosphere of 
heroic adventure about the most ordinary of 


air journeys. 


Hold my hand ! 

Are you going to London ? You are asked 
to present yourself at the Gare des Invalides... 
There your luggage is taken away from you 
and registered, and a hostess, or possibly even 
two, helps you get into the airport bus with- 
out mishap. 

At the airport there is another smiling recep- 
tion ; another hostess takes you by the hand 
—or almost—and leads you through the 
various formalities, from the police to the 
Customs, from the Customs to the exchange 
control, and finally from the exchange control 
to the waiting room. 

Then, when the hour is come, another 
smiling guide—a smile is “part of the con- 
tract,” as it is for chorus girls—leads you 
across the ten yards or so which separate you 
from the aircraft. At London Airport it is 
better still ; a bus with driver and the inevit- 
able hostess take you from the aircraft to the 
terminal building or vice versa | 

Service during flight is no less spectacular 
than on the ground. Two stewards settle you 
into your chair, overwhelm you with rugs, 
newspapers, chewing gum and cotton wool 
for your ears. Hardly has the aircraft taken off 
than you are offered a cocktail, a prelude to an 
epicurean meal, served with champagne. And 
coffee, of course, would be unthinkable with- 
out a fine liqueur. 
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All this service is of course highly grati- 
fying. Nevertheless, it still manages to leave 
the traveller with the impression that he has 
a right to all this attention rather because he 
is a hero than because he is paying for it. 

This would not be so serious if the service 
did not cost so much. If we work out what 
the airlines spend on their bus, meal and hostess 
services, we can realize what a tremendous 
reduction could be made in the fare if all these 
extras were cut out. 

Is it strictly necessary to serve a full meal 
during a flight of one hour twenty minutes 
(Paris—London), to make you go to the cen- 
tre of Paris, no matter where you live, and 
then take you out to Orly or Le Bourget ? 
It has never occurred to the railways to instruct 
all passengers to report to the Opéra and then 
give them a free bus ride to the Gare de Lyon! 


The American example 

Let us now look at what happens in the 
United States. The aircraft leaves the airport 
at H hour. It is your responsibility to get 
there by taxi or by public bus, at your own 
expense. At the airport your ticket is punched, 
just as if you were going into the Métro, and 
you are told what bay the aircraft will leave 
from. And you climb into the aircraft all by 
yourself, like a big boy, without a nursemaid to 
hold your hand for you. 

On board, except on long trips, you will 
sometimes be served with tea or coffee. Iced 
water—dear to American throats—can be 
obtained as required from the fountain in every 
aircraft. 


Against the central terminal 

The money and time saved are considerable. 
It is obvious, too, that from both the psycho- 
logical and the practical points of view, the 
central air terminal is a mistake. 

In the mind of the traveller his journey 
begins not when he leaves home but when he 
atrives at the station, whether this is in the 
centre of the town or out at the airport. If he 
is taken over by the airline from the Invalides 
to South Kensington Terminal he can calcu- 
late—as we heard Henri Bouché, the French 
delegate to ICAO, do the other day—that his 
average speed between Paris and London is 
less than 40 m.p.h.! If he is left to himself, 
on the other hand, the duration of his journey 
will be that of the actual air trip. 
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From the practical point of view, the repeat- 
ed handling of baggage (loading and un- 
loading of bus) would be avoided. It would 
also be possible to avoid the simultaneous 
arrival at the airport of all the passengers for 
a given aircraft, which complicates and slows 
up the work of the police and the Customs. 


Why not simplify formalities ? 

Air tansportation in the United States bene- 
fits greatly from the absence of frontiers such 
as divide up Europe into a series of allotments 
—those frontiers which justify (?) Customs 
and police. 

But since the civilization of the Old World 
has not yet advanced far enough to consider 
abolishing these respectable institutions, could 
they not at least be improved ? And adapted 
a little to the speed of air travel ? 

If you go from Paris to Brussels, Amster- 
dam, Geneva or London by any other means 
than by air, the authorities are content to 
stamp your passport, which should be, and is, 
a reliable document. Why therefore do air 
travellers have to fill out two slips, one on 
departure, the other on arrival, slips moreover 
which contain nothing but a repetition of the 
information in their passports ? 

The Customs authorities in turn require an 
inspection on departure and another on arrival. 
Would it be very revolutionary to suggest 
that all European countries should send Cus- 
toms officials to Paris—France in exchange 
sending hers to London, Rome, Madrid, etc.— 
to examine baggage at the same time as their 
French colleagues, once and for all, either on 
departure or on arrival ? 

Another suggestion... would it not be 
possible for passengers to make sworn decla- 
rations ? Travellers could be warned that 
their satements might at any time be checked 
and that false declarations would entail very 
heavy fines. Would not this be preferable to 
the present system of Customs inspection 
which is frequently a pure formality, consti- 
tuting a petty annoyance and a waste of time ? 

If air travel is to enjoy the same vogue in 
Europe as it does in the United States it must 
cease to be, as some wit has put it, “a fast 
means of transport for people with plenty of 
time...’ and plenty of money. To do this 
waste time must be reduced (it is useless to 
gain ten minutes on the actual flying time— 
and at what cost >—and “lose” 150 minutes 
on the ground between Paris and London) 
and secondary costs, which are not much 
lower than primary costs, must be cut down. 

The sole object of these remarks by an impe- 
nitent air traveller is to help towards this end. 

GEORGES FEVRIER 
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The following paper read to the American Society of Mechanical Engineers in 
Toronto in June 1951 describes the development history of the first aircraft engine 
to be put into quantity production in Canada. Its rated thrust is in excess of 
6000 lbs., and its fuel consumption is about 1.00 lbs./lb. thrust/br., both under 


Tre beginnings of the Avro ‘“Orenda” 
extend much further back in history than the 
discussions which produced the first design 
layout (September 1946). To appreciate the 
project fully it is necessary to start in 1942 
when reports about the Whittle jet-propulsion 
engine began to reach Canada. Just prior to 
that time the Canadian Government had seen 
the country’s aircraft industry slowed down 
and sometimes halted awaiting engines from 
abroad, for there was no native aircraft engine 
industry. The information received through 
the heavy wartime cloak of security seemed 
to indicate that the new engine was light, of 
great power, easy to design and simple to 
manufacture. In fact it appeared to offer the 
possibility of establishing a Canadian engine 
industry without the costly delay which would 
have been required to set up an internationally 
competitive piston engine enterprise. 

A technical mission was sent to Great 
Britain early in 1943 to study the new develop- 
ment. Some of the enthusiastic reports proved 
to be groundless. However, the group recom- 
mended that Canada could make an important 
contribution to the British program by 


The Development of the Avro "Orenda”" 


BY D.W. KNOWLES, CHIEF DEVELOPMENT ENGINEER, 


GAS TURBINE DIVISION, A.V. ROE CANADA LTD., MALTON, ONTARIO 


establishing a cold weather experimental 
station and suggested the creation of a gas 
turbine research establishment. In 1944 the 
Government set up a crown company Turbo 
Research Limited to carry out all Canadian 
research work on gas turbine engines. 

This phase continued until the spring of 
1946. At that time the Government, in 
furtherance of its policy of turning over a 
large number of Government controlled 
enterprises to private industry, assigned the 
task of design, manufacture and development 
to A. V. Roe Canada Limited, a member of a 
British group of companies which had pro- 
duced many famous aircraft and engines. 
The allied fundamental research work was 
turned over to the Nasional Research Council. 

At this time a small engine named the 
“Chinook” was in an advanced state of 
design. In order to confirm design assump- 
tions, establish manufacturing techniques, get 
development experience, and educate sub- 
contractors a decision was made to build this 
engine on a development basis. The work 
slowly gained momentum as precision machin- 
ery became available, manufacturing techniques 


sea level static conditions. The engine has a 10-stage axial flow compressor, 6 com- 
bustion chambers, single stage turbine and an exhaust cone. The engine has been 
brought from the initial design stage to production in a period of 4% years, during 
which time 5000 hours of bench testing and 150 hours of flying have been completed. 


were worked out, and foundries overcame 
their initial difficulties with complicated 
castings. At the same time laboratory space 
was allotted, test houses designed and the 
power plant of a wartime explosives plant at 
Nobel, Ontario, was acquired for use as the 
nucleus of a full scale test plant for compres- 
sors, combustors and turbines. This work 
culminated in the first running of the 
“Chinook” engine on March 17th 1948. In 
the ensuing twenty months over 1000 hours 
were logged on “Chinook” engines and the 
thrust was increased from the original design 
value of 2600 lbs. to a figure well over 3000 lbs. 

In the late summer of 1946, twenty months 
before the “Chinook” first ran, the design 
group were presented with a problem which 
made the current manufacturing and organiza- 
tional difficulties seem insignificant. The 
Royal Canadian Air Force requested Avro to 
develop an engine for the twin-engined long 
range fighter being designed by the Aircraft 
Division of the company. The specification 
called for an engine of a thrust equal to that 
of the largest engines on the drawing boards 
of British and American companies. 





The twin-engined Avro CF-100 long-range all-weather two-seater fighter (with Avro ‘‘Orenda’’) is the first all-Canadian aircraft. Both airframe and engine were built by 


the same firm. 
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The ‘“Orenda” jet propulsion engine developed 
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by the Gas Turbine Engineering Division of A.V. Roe Canada has a 


rated thrust of over 6000 lbs. Its nominal diameter is 42 inches and overall length nearly 10 ft. 


With the “Chinook” a decision was made 
to name engines after Indian spirits. Following 
this tradition the new project was christened 
the “Orenda” —an Iroquois spirit whose 
presence in an object or person confers power. 
Design studies were started in September 1946, 
drawings began to appear in the shops in 
May 1947 but the drawing issue was not 
complete until January 1948. The first engine 
was assembled and delivered to the test house 
on February 8th, 1949. Two days later after 
preliminary motoring trials, the attempted 
start was successful. In the ensuing weeks the 
wisdom of the careful design policy was 
proven for there were no immediate operating 
problems ; in fact the engine logged its first 
100 hours in 8 weeks and ‘accumulated almost 
1000 hours of running with only minor 
rebuilds in 8 months. The engine as it is 
now being produced does not incorporate any 
basic differences from the original design. 


Description of engine 
(cf. diagrammatic section) 


Compressor: The compressor intake (1) is 
a magnesium alloy casting having an annular 
air entry around a housing (2) which contains 
the drive gear box for the engine auxiliaries (3) 
and the compressor front bearing (4). The 
housing is supported by six struts which 
contain the auxiliary drive shafts, fuel pumps 
(6), lubrication and scavenge pumps (7), 
lubrication lines, thermocouple leads, and 
starter cables. The electric starting motor (5) 


Diagrammatic section of the ‘‘Orenda’’ (explained in text). 








is mounted on the housing and is covered 
by the entry bullet. 

The rotor (8) is composed of discs mounted 
on an internal drum. The first nine stages 
have aluminium discs while the tenth disc is 
steel. A stepped sealing ring projects from 
the rear of the tenth stage disc into a gland 
mounted on the centre casting. A small flow 
of air is permitted to escape past this seal and 
is used for cooling the rear face of the turbine 
disc. ‘The blades are retained in the discs by 
a form of “fir tree” fixing for the first three 
stages and dovetails for the remaining ones. 
The first, second, third, and tenth rotor blades 
are steel. The rest are an aluminium alloy. 
Rotor and stator blades are unshrouded. The 
rotor is supported on a bearing in the intake 
casting (4) and on the centre bearing (10) in 
the centre casting. 

The compressor stator casings are of magne- 
sium alloy. The stationary blades are mounted 
by dovetails in rings which are retained in 
place by lips on interstage spacers which in 
turn are bolted to the stator casing. Provision 
is made for bleeding air for engine and aircraft 
purposes at the second, fifth, and eighth stages. 

Centre section: An aluminium alloy casting 
(12) containing the diffusing ducts leading 
from the compressor to the combustion 
chambers. The centre bearing assembly is 
mounted inside the centre section. The rotor 
is retained axially and the rotor thrust absorbed 
at this point. The centre bearing assembly 
consists of two bearings with accurately ground 
spacer rings between them which permit the 
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bearings to share the thrust load. The bearing 
housing is spherically ground on its outer 
diameter to allow the bearing to accommodate 
angular misalignment of the main shaft due 
to aircraft manoeuvres. The bearing housing 
is spring loaded against a composite rubber 
thrust ring which deforms slightly with angular 
misalignment but maintains the axial location 
of the rotor assembly. 

Backbone: This is a casting (13) of light 
alloy joining the centre section and the turbine 
nozzle box. The turbine bearing (14) is 
mounted on an internal flange at the rear of 
the backbone. 

Combustion chambers: The six combustion 
chambers (15) are bolted to the centre casing 
at the front and are a sliding fit in the nozzle 
box at the rear. Interconnector tubes are 
provided between chambers to allow cross- 
firing on light-up. Torch igniters are mounted 
on two interconnectors for ignition purposes. 
These consist of a small fuel atomizing nozzle 
and a spark plug. The combustion chamber 
consists of a cast aluminium expansion section 
and a mild steel outer casing with a high 
temperature alloy flame tube (16) mounted 
within. The atomizing burners are mounted 
on pads on the diffuser ducts and project into 
the combustion chamber. 

Nozzle box : This assembly consists of a 
welded structure of steel castings and pressings. 
The turbine nozzle blades (19) are mounted 
into it as well as the transition ducts which 
lead the products of combustion from each 
chamber to the nozzle annulus. The shroud 
ring (20) which surrounds the turbine rotor 
blades is attached to the nozzle box. 

Turbine and drive shaft : The turbine consists 
of an austenitic steel disc (21) with an integral 
stub shaft. The blades of nickel-chromium 
alloy are mounted on its periphery by “‘fir 
tree” fixings. The turbine bearing is mounted 
on a sleeve on the stub shaft section. The 
stub shaft is attached to the main shaft which 
drives the compressor through a splined 
coupling near the centre bearing. The front 
face and rear faces of the turbine disc are 
cooled by fifth stage air and tenth stage air 
respectively. 

Tail cone : This assembly is fabricated largely 
from stainless steel sheet. It consists of an 
outer cone (22) and an inner bullet (23) sup- 
ported front and rear by four tubular struts 
covered by a fairing. Tenth stage air is 
conducted through the front struts and for- 
ward to the front of the bullet. From here 
it flows outward between the face of the 
bullet and the turbine disc, escaping into the 
gas stream at the disc periphery. The outer 
surface of the tail cone is insulated by a fibre 
glass and foil blanket protected by aluminium 
covers. 

Mounting : Two mounting arrangements are 
possible. The first is a four point suspension 
with two trunnions on the turbine nozzle box 
and two mounting pads on the centre casting. 
The second is a three point pick-up having 
two trunnions on the centre casting and an 
adjustable strut on the backbone casting. 


Mechanical development 


The early development running showed 
that the engine lived up to expectations. from 
the performance standpoint, the predicted 
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thrust being obtained with design speed and 
jet pipe temperature at an early point. Starting 
was excellent, and acceleration reasonable. 
The engine showed a slight instability in the 
region of 70% of full speed ; however, this 
was not a limitation on test bed running. Oil 
consumption was very high. Tenth stage 
stator blades showed a regrettable tendency to 
come off in quantities, and turbine blades de- 
veloped cracks at the tip near the trailing edge. 

Initial attempts to localize the oil loss were 
misleading but it was finally traced to the 
turbine bearing area. Several months were 
taken up in trying different sump and scavenge 
arrangements, new seal designs and flinger 
rings. Finally a thorough check of the 
detailed design was made, as the evidence 
seemed to point to a temperature effect. The 
trouble was apparent when it was discovered 
that a steel sleeve supporting the bearing, 
which was an interference fit in an aluminium 
casting, was not sealing one of the oil drillings 
in the casting. Under operating conditions 
the casting had a greater thermal expansion 
than had been anticipated thus relieving the 
interference fit and often permitting oil to 
escape. The end of the oil drilling was 
plugged and after confirmatory tests it was 
announced, with some embarassment, that the 
oil consumption problem was solved. 

The failure of tenth stage stators was 
initially traced to fatigue cracks which were 
the result of intercrystalline corrosion. Other 
blades in the engine were also found to be 
subject to this form of attack. The material 
used in the later stages of the compressor was 
changed to a similar material which was more 
resistant to this kind of corrosion. However, 
the failures, although not as frequent, continued 
to give trouble, appearing now as ordinary 
fatigue cracks. A study of the resonance 
conditions of the blade showed that it was 
being excited by the tenth rotor in the second 
flexural mode. Strain gauge tests indicated 
that the blade would be strong enough if 
made in steel. The change proved to be a 
satisfactory solution. 

The turbine blade cracks originated in the 
blade tips near the trailing edge. As 
originally designed the blade had a feather 
edge which was provided to prevent serious 
damage in case of tip rubs which might occur 
due to the small clearances used. A survey 
of the nodal patterns of the vibration modes 
occurring in the running range showed that 
the second complex mode had an area of 





Fatigue crack in tenth stage stator blade. 





Fatigue crack in seventh stage rotor blade. 


high bending stress extending right to the 
tip. Cracks started in the thin feather edge 
and were propagated along the line of high 
stress. As the behaviour of turbine shroud 
ring under operating conditions was established 
it was possible to employ satisfactory tip 
clearances without the danger of rubs. Since 
the need for the feather edge had disappeared 
it was deleted in order to strengthen the blade 
tip. This proved to be an effective remedy. 
As more running hours were accumulated 
further difficulties began to crop up. Almost 
all engines were inclined to heavy rubbing 
of the tenth stage peripheral seal with complete 
loss of its effectiveness. This was thought 
to happen on running down from high speeds 
when the pressure behind the tenth stage 
disc decreased rapidly but a high pressure 
could remain momentarily between the ninth 
and tenth discs causing the disc to flex and the 
stepped sealing ring to foul its gland. The 
interstage cavity was vented through the 
tenth stage disc, which cured the trouble. 
Considerable trouble was also experienced 
with the bearings, in particular the thrust 
ring. of the centre bearing assembly (the 
collapse of which on one occasion permitted 
the compressor to move forward and foul the 
stator assembly) and the front bearing seal. 
One of the more difficult problems did not 
become apparent until almost a year of testing 
had been done and engines had logged about 
zooo hours of operation. Then a single 
seventh stage rotor failed followed by several 
more within a short period, some on engines 
with relatively few hours of running. Such 
failures appear as fatigue cracks. They are 
the result of the high vibratory stresses induced 
in the blade by the coincidence of one of the 


Cracked turbine blade tip. 
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Vibration patterns for seventh stage rotor blade. 


natural frequencies of the blade with an exciting 
force such as that caused by the passage of the 
blade through the wakes of the preceding row 
of blades. 

The first step is a precautionary one taken 
in the design stage. The fundamental flexural 
and torsional critical frequencies of all blades 
are calculated. A check is then made to 
determine that these are not in resonance with 
known exciting frequencies within the engine 
operating range. As it is very difficult to 
calculate the frequencies of higher modes of 
vibration which could cause trouble these are 
found experimentally when the first blades are 
manufactured. At the time the blade fre- 
quencies are determined the vibrational pattern 
of each mode is studied and recorded to assist 
in the identification of any failures. It is usual 
to do about 150 tests of this type for an engine 
such as the “Orenda.” 

As more failures occurred they were tenta- 
tively identified from the nodal pattern surveys 
as being caused by either second torsional 
mode or the first complex mode both of which 
occurred within the running range, but it was 
still not possible to explain how some engines 
could run several hundred hours without 
failure and others would fail in less than one 
hundred hours even when the known scatter 
of the endurance properties of the material 
was taken into account. Failed blades were 
carefully examined for manufacturing flaws 
and inconsistencies, such as variations in thick- 
ness and trailing edge radius, without result. 

As soon as it was apparent that the failures 
were not isolated ones a decision was made 
to study the problem using strain-gauge 
techniques. This involved the development 
of a slip-ring unit to transmit the minute strain 
gauge signals from the rotor at high speeds 
without electrical distortion. Several months 
of laboratory work and engine testing were 
required before an adequate slip-ring unit, 
proper instrumentation and reliable wiring 
methods were established. It was then possible 





Vibration patterns for tur- 
bine blade (second complex 
mode). 









to determine the relative magnitudes of the 
stresses in the various resonances and also the 
width of the resonance bands. 

At the same time the problem was being 
attacked using more ad hoc methods by 
running engines to a test schedule which 
consisted of equal operating periods at 25 r.p.m. 
speed increments with frequent inspection 
of the blades through viewing ports in the 
compressor casing. The strain gauge tests 
and engine running confirmed that both 
suspected resonances were contributing to the 
trouble and established a speed range which 
should be avoided in order to prevent fractures 
until a redesigned blade could be manufactured 
and proven. As capacity for manufacturing 
new blade designs was already strained, several 
interim solutions were tried using the existing 
blades. These reduced the incidence of failure 
considerably. The first was a change in the 
number of stator blades preceding the rotors 
in which failures were occurring. The sixth 
and seventh stators originally had equal num- 
bers of blades in each row. The number of 
blades in the sixth row was increased 10% to 
correct this condition and to move the re- 
sonance speed away from the cruising speed 
range. The results of this change were 
beneficial as far as the seventh rotor blades 
were concerned. However, it had the effect 
of causing eighth stage rotor failures after 
long operating periods. The second interim 
solution was introduced when it was deter- 
mined that the relative indexing of the seventh 
rotor row to the preceding rows had an 
appreciable effect on blade life. As originally 
built the relative positions of the blades in the 
various rotor stages was quite arbitrary. 
During the special engine tests mentioned 
above one engine ran for several hundred 
hours without failure while another failed 
blades consistently with a few hours of 
running. Both engines were carefully examin- 
ed for component variations, the only apparent 
difference being the indexing of the rotor 
blades. When the method of blade indexing 
was reversed on the two engines their blade 
breaking characteristics were also reversed. 
This largely explained the wide variations in 
running time to failure. The favourable index- 
ing was then adopted as standard for all engines. 

As a final solution of blade vibration pro- 
blems the blade was redesigned or the exciting 
frequency altered so that the natural frequency 
of the blade did not coincide with the trouble- 










A converted Avro ‘Lancaster’? was used as “flying test bed.” 


some exciting frequency within the engine 
operating range. 


Performance and flight development 


The first step in the performance develop- 
ment was the determination of the correct 
turbine nozzle guide vane throat area for best 
performance. The optimum nozzle guide 
vane area is a function of the slope of the 
mass-flow versus pressure ratio curve of the 
compressor. If the rate of change of slope 
is large, small variations in throat area can 
have an appreciable effect on engine output. 
Since it is almost impossible to predict the 
shape of the curve it is necessary to adjust the 
nozzle area and the ratio between nozzle area 
and jet area experimentally to obtain maximum 
output within the established limits of com- 
bustion temperature and speed. 

As mentioned above, evidence showed that 
the “Orenda’’ was unstable at 70% of full 
speed. Consequently, it was not surprising 
when the engine showed a tendency to surge 
during rapid accelerations. It was known 
that this would cause more trouble at altitude, 
so a thorough investigation of the compressor 
characteristics was carried out on the com- 
pressor rig and verified on the test bed. This 
work revealed a mismatching between the 
earlier and later stages of the compressor. 

The first two stages of the engine were then 
redesigned using radial equilibrium principles 
to get a better velocity distribution. This 
had the desired effect of improving the 
matching of the front and back stages of the 
compressor considerably. 

The flight testing of the “Orenda” began 
in an Avro “Lancaster” bomber suitably 
modified for test work. The outboard piston 
engines were removed. The jet engines were 
mounted in their place in new nacelles. A 
completely new fuel system was installed to 
serve the jet engines. New fuel tanks were 
installed in the bomb bays to allow enough 
fuel to be carried for long test flights. New 
cockpit instrumentation, controls, and starting 
systems were provided for the jet engines. All 
non-essential military equipment was removed. 

The “Orenda Lancaster” has proved to be 
a very useful development tool. Tests have 
been done on a number of engines, verifying 
the method of predicting altitude performance 
and the variation to be expected between 
engines of a type. Ignition trials have been 
made to establish light-up techniques and 


A North American F-86 ‘Sabre’ was also fitted experimentally with an ‘“‘Orenda.”’ 

















limitations. Permissible acceleration rates have 
been determined, the effects of altitude on the 
control and governing system have been 
studied. Combustion stability limits have 
been checked. The reliability of the lubrication 
system has been proved. 

Further flight testing has been carried out 
in a North American F-86 “Sabre” aircraft. 
This has extended the range of testing to very 
much higher altitudes and flight speeds than 
has been possible with the “Lancaster.” One 
of the notable features of this work has been 
the exploration of the stability limits of the 
combustion chamber which has shown itself 
to be extremely good in this regard. 


Conclusions 


It has been stated that there is no device 
as simple in conception but as complicated 
in resolution as an aircraft gas turbine. The 
author hopes the reasons for this have been 
clear to those who are unfamiliar with the 
aircraft industry and that they will have 
gained from this paper some idea of the 
scope and magnitude of the work required 
in developing a successful aero engine. The 
features which distinguish this branch of 
engineering from others are : 

1. The painstaking and often rigorous design 
methods employed in the thermodynamic, 
mechanical, and metallurgical phases of the 
work. In this connection it should be 
noted that it was originally thought jet 
engines would require less effort to design 
than piston engines. This was undoubtedly 
true in the case of the original engines of 
the type introduced by the pioneer, Sir 
Frank Whittle. Since then, however, great 
demands have been made in the way of 
increased thrust, less fuel. consumption, 
lower weight and better operational 
qualities. This had tended to produce 
larger and more complicated engines re- 
quiring more engineering effort. 

2. The extent of the work required during the 
development period. This involves the 
construction of a number of prototype 
engines to permit problems to be attacked 
in parallel, and the provision of a large 
test plant in order to develop individual 
components to give the maximum in the 
way of reliability and performance. 


3. The elapsed time from the initiation of a 
new project to the commencement of the 
production. This is largely due to the 
two points mentioned above combined 
with the fact that prototype engines are 
produced with simple tooling by “job shop” 
methods and hence take considerable time 
to construct. 

Coming back to the “Orenda” project 
specifically, an engine of advanced design has 
been developed, major test plant and laboratory 
facilities have been provided, experimental 
and production manufacturing organizations 
have been created, and the shop staff has 
been trained to do work of an accuracy and 
complication not previously undertaken in 
Canada. All of this has taken place within the 
space of 4% years. It constitutes a very real 
achievement on the part of Canadian engineers 
and manufacturing personnel. It has firmly 
established the Canadian aircraft engine in- 
dustry in competitive world markets. 
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Fellowship of the Air, Jubilee Book of the Royal Aero 
Club 1901-1951, by B. J. Hurren. Published for 
“Flight” by Iliffe & Sons, Ltd., London, 1951. 

It would be an understatement to say that the Royal 
Aero Club had been founded “with the first aircraft.” 
It was actually established on October 31st, 1901, at 
the instigation of Miss Vera H. Butler, a balloon pas- 
senger. No wonder that it is intimately associated with 
all the great aviation events, that its list of members 
includes many illustrious names and that its half- 
century review has become an almost complete history 
of aviation during the past fifty years. The well-known 
English aviation writer, Lieut.-Commander B. J. Hur- 
ren, has produced an outstanding work—trichly illus- 
trated—which will be an inspiration to all concerned 
with aviation. (English.) He. 


Gloria senza Allori, by Vincenzo Licy.—Published by 
Associazione Culturale Aeronautica, Rome, 1951. 
“Uncrowned Glory”—such is the title of this story 

of the tragic struggle of the Italian bomber, fighter and 

naval pilots in World War II. Written to the honour 
of the men who fought heroically in spite of insufficient 

and often obsolescent equipment, the book is also a 

historic document. The text is illustrated by 37 pho- 

tographs. (Italian.) Ri. 


Official Airline Route and Mileage Manual, published by 
Air Traffic and Service Corporation, Washington 6, 
D. C., with the authorization of the Civil Aeronau- 
tics Board, 1951 position, with current revisions. 
Divided into two sections (domestic and internatio- 

nal traffic), this loose-leaf handbook provides informa- 

tion on the route networks of 45 American domestic 
companies and 17 (sometimes duplicated) international 
companies, of interest to airlines, travel agencies, 
freight companies, chambers of commerce and other 
public services. It describes the United States certifi- 
cated airline routes and their restrictions and condi- 
tions, and the distances between the airports served. 

There are over 100 maps, which, together with the 

text, are kept up to date by revisions issued every 

60 days. (English.) Ri. 


Zwilf Gebote fiir Segelflieger, by Wolf Hirth and Peter 
Supf. Published by Ensslin & Laiblin, Reutlingen, 
1951. 

A youthful book of modest proportion (78 pages 
small format) but pleasing contents. Wind, clouds, sun 
—and no technical jargon. Hirth and Supf set out to 
make their readers good sportsmen, not fanatical mili- 
tary pilots. They talk to them as if there were no re- 
armament or atomic age. With Wolf Hirth—the master 
of German gliding—and Peter Supf—the author of a 
well-known history of aviation—future gliding pilots 
are in good hands. He. 


Helicopter Analysis, by Alexander A, Nikolsky.—Pu- 
blished by John Wiley & Sons.—Chapman & Hall, 
New York and London, 1951. 


Written primarily for the use of advanced students 
wishing to specialize in the design of helicopters, this 
book deals in eight chapters with the most important 
basic broblems of the helicopter : 1. Airscrew theory ; 
2. Steady vertical flight; 3. Hinges, flapping and 
feathering systems ; 4. Forward flight ; 5. Analysis of 
dynamic stability ; 6. Dynamic stability and control 
response near hovering flight ; 7. Longitudinal stabil- 
ity in forward flight ; 8. Elastic analysis of rotor blades. 
—The analysis is accompanied by copious, though un- 
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avoidable, mathematical calculations and frequently 
illustrated by examples. The author is Professor of the 
Department of Aeronautical Engineering of Princeton 
University, and was previously thirteen years with the 
Sikorsky Aircraft Division of United Aircraft, as stress 
analyst, Chief of Structures, and Assistant Chief of 
Design.—The text is supplemented by numerous dia- 
grams, extensive bibliography and a subject index. 
(English.) Ri, 


Publication No. 1, issued by the Scientific and Technical 
Gliding Organization (OSTIV ).—Published by the 
Organization, The Hague, 1951. 

The first publication of the International Scientific 
and Technical Gliding Organization is devoted to the 
lectures at the Third OSTIV Congress held at Orebro 
in July 1950. It contains contributions from L. A. de 
Lange, A. Raspet, W. Jucker, W.F. Ledermann, 
L. L. Th, Huls and Boris Cijan, in German and English, 
with French résumés. The booklet can be obtained 
from the Secretariat of OSTIV (The Hague). Ri, 


Hochfrequenztechnik. und Weltraumfabrt, edited by Dr. 
Ing. R. Merten.—Published by Verlag S. Hirzel, 
Stuttgart, 1951. 


This is a collection of the lectures read by high fre- 
quency experts at last year’s winter meeting of the Ger- 
man Space Research Society in Stuttgart. They include 
Space Travel and Ionosphere (Dr. W. Dieminger) ; 
Centimetre Wave Developments (Dr.-Ing. H. Déring) ; 
Range of Radar Instruments (Dr.-Ing. W. Stepp) ; 
Radio Navigation with Cm. Waves (Dr.-Ing. G. Ul- 
bricht) ; Aerials for Space Vehicles (Prof. Dr.-Ing. 
F, W. Gundlach) ; Steering of Space Ships (Prof. Dr.- 
Ing. Kirschstein) ; Radio Communications with the 
Satellite Station (Dr.-Ing. R. Merten); Measuring 
Speed by the Doppler Principle (Dipl.-Ing. R. Mosch). 
—As will be seen from this list of subjects, the lectures 
will also be of interest to engineers concerned with air 
traffic control or air defence, and the extracts from the 
discussions given at the end of each lecture should 
provide additional valuable pointers. (German.) Ri. 


Jane’s all the World’s Aircraft, 1951-1952, compiled and 
edited by Leonard Bridgman.-—Sampson 
Marston & Co. Ltd., London.—{4. 4s. od. 


This standard reference work of international avia- 
tion is again subdivided into five sections, Military 
Aviation, Civil Aviation, Aircraft, Aero-engines (sub- 
divided for gas turbines and piston engines), and Air- 
ships (the last-named obviously being very brief). In 
its traditional layout it provides complete information 
on the international and local organization of civil avia- 
tion, airlines, airports, etc. The world’s air forces are 
detailed within the limits set by military security. The 
greatest portion of the big volume is devoted to air- 
craft and engines, and the Editor has taken great care 
to make this year’s edition again as up-to-date as pos- 
sible. Of the 718 illustrations in this section, 440 are 
new. But in spite of the addition of a supplement con- 
taining photographs of aircraft and engines that have 
become available for publication since the main book 
closed for press, a considerable number of machines 
are not included in the volume because of subsequent 
release, and it seems that the title “‘Jane’s 1951” would 
be more accurate. The Editor has exercised his usual 
caution in the selection of material. In particular he has 
endeavoured to include only virtually confirmed data 
on the Soviet aircraft industry, thus ensuring accuracy 
at the cost of sensational interest. Even so, one misses 
photographs of such well-known types as the Tupolev 
Tu 10 twin-jet bomber. Among unidentified Russian 
aircraft, Jane’s All the World’s Aircraft lists a powerful 
twin piston-engined twin-boom reconnaissance type, 


INTER TSCOAVIA 
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a twin-jet night fighter (sometimes designated Lavotch- 
kin La-15), a two-seat radial-engined light bomber of 
the Red Fleet, five new swept-wing jet fighters demon- 
strated at the 1951 Soviet Aviation Day, and nine heli- 
coptets of various types. (English.) Bi. 


Les Aspects fondamentaux de la Thermocinétique, by Pierre 

Vernotte. 

No. N. T. 41 (Theory) and No. N. T. 43 (Measure- 
ments) in the series “Publications scientifiques et techni- 
ques du Ministére de l’Air”’ ‘(yellow series).—Distrib- 
uted by Service de documentation et d’information 
technique de I’Aéronautique, Paris, 1951. 


Photographies Aériennes, by Paul Chombart de Lauwe.— 
Published by Librairie Armand Colin, Paris, 1951. 
In 140 pages, illustrated by 118 pictures, most of 

them air photographs, the author sets out to describe 

the principles of taking and interpreting air photographs. 

The book is intended primarily for students of geogra- 

phy, archeologists, geologists, traffic experts and 

others wishing to acquaint themselves with this modern 
method of research. It is supplemented by examples 
from photographic interpretations, and an extensive 
bibliography. As the author points out, scientific air 
photographic research is still in its infancy. Neverthe- 
less it is called upon to make an important contribution 
to man’s efforts to master nature. P. Chombart de 

Lauwe is known to experts and public alike through 

his major work on the Décowerte aérienne du Monde 

(Paris 1949). (French.) Ri. 


Werkstattpraxis fiir den Bau von Gleit- und Segelflugzeugen, 
by Hans Jacobs. Published by Otto Maier, Ravens- 
burg, 1951. 

A new edition of this work which is destined to 
become the German language “Handbook for Glider 
Construction” has been issued. The author is designer 
of a number of successful glider types, such as the Olym- 
pia and Weihe, the Rhénbussard, Reiher, Habicht and 
Kranich. (334 pages, 323 illustrations, tables. Appen- 
dix.) Ri. 


La Responsabilité dans la Navigation Aérienne ( Dommages 
causés aux tiers ala surface), by Dr. Dan N. Stanesco, 
with a foreword by Professor Paul de la Pradelle.— 
Published by Les Editions Internationales, Paris, 
1951. 

This comprehensive and extremely careful mono- 
graph on the liability towards third parties on the 
ground is very pro-aviation. So much so that the 
author rejects the internationally recognized principle 
of liability for damage. In his view, a person on the 
ground who “gets some hard object on his head” from 
the air should only be compensated if it can be proved 
that the user of the aircraft was at fault. The Rome 
Convention relating to liability towards third parties 
on the ground had been ratified by so few States 
simply because it retains the principle of liability. 

Now, a new version of the Rome Convention is 
being prepared, and the draft submitted to the States 
by the Legal Committee of ICAO (Mexico) has not 
touched the liability clause. Rightly so, in our opinion. 
However air-minded we may become, it would be un- 
just to push some of the dangers of aviation onto 
people who have absolutely nothing to do with it. The 
author declares that these dangers have been greatly 
reduced by technical progress, and we fully agree. All 
the more reason that the remaining dangers should be 
borne by the airman. (French.) He. 
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Time is no object in the East 





BY HANS LEUENBERGER 


; dramatic incidents, war of nerves ? 
We Europeans readily imagine that the whole 
of Persia, nay the whole of the East, has been 
watching the Iranian oil conflict with bated 
breath. Anyone who has flown in the Middle 
East for months on end is not so certain. To 
be sure, there is Islamic fanaticism, but its 
tempo is not influenced either by the oil 
conflict or by the most rapid means of transport. 








Shortage of fuel in Afghanistan? Air-Djibouti, of Asmara, will supply the need... against payment in advance. Fifty- 
gallon drums being unloaded from a Curtiss ‘‘Commando”’ at Kandahar aerodrome. 


Camel or aircraft, the Orient is in no hurry. 

However, my wife and I have the Persian 
oil conflict to thank for a pilgrimage on board 
a Curtiss “Commando” belonging to Air- 
Djibouti. A few weeks after the nationalization 
of the Persian oil refineries the Afghans at 
Kabul ran out of aviation fuel. Persia had stop- 
ped supplies and no more oil was coming through 
from the Pakistan port of Karachi since all 
the roads were being used for a bush war 
which Afghanistan and Pakistan were waging 
over a few miserable mountain villages 
belonging to the border tribes. 

Just when fuel supplies at Kabul airport 
were almost exhausted there came the saving 
offer from Air-Djibouti in Asmara, Eritrea : 
Offer 100-octane aviation fuel in 50-gallon 
drums. Supply from Dhahran by Curtiss 
“Commando,” in loads of three tons. Trans- 
port costs and risks of loss to be borne by 
purchasers. Stop. 

In business Bill Pearce, manager of the 
American air charter company Air-Djibouti, 
has a sixth sense. Nobody who does not have 
one can run a charter company in the Orient. 


“Airport” of the Afghanistan capital, Kabul. The Afghan rugs will be smuggled through the Saudi-Arabian Customs 


“somehow,” to pay for part of the pilgrims’ expenses. 



























Formed a few months ago as a subsidiary to 
Transocean Air Lines, Air-Djibouti set up 
its head offices in the Abyssinian port of 
Djibouti. Home base of its Curtiss “Com- 
mandos” is Asmara. Business is flourishing. 
Vegetables and fruit from the plantations of 
Eritrea are flown to Dhahran, the American 
oil centre in Saudi-Arabia. ARAMCO per- 
sonnel are flown on leave to Nairobi, in 


In business Bill Pearce, ma- 
nager of the American air 
charter company, Air Djibouti, 
has a sixth sense... without 
which nobody could run an 
air charter company in the 
Orient. 
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Kenya. In addition, there is sale and transport 
of every imaginable type of goods whose 
value very often derives from the fact that 
they have to be carried thousands of miles to 
the consumer . . . like the fuel for the Afghans, 
for example. 

Kabul accepted and the fuel was flown in. 
On the return flight the ‘Commandos” 
carried sixty Afghan Mohammedans making 
a pilgrimage to Mecca and Medina. This first 
timid ‘attempt at entering the Oriental pil- 
grimage business succeeded beyond all ex- 
pectations, and Air-Djibouti had found a new 
service. It did not remain at fuel and pilgrims. 
On our flight from Asmara to Dhahran we 
shared the aircraft, for example, with two 
tons of lemons—a comforting load to be 
carrying across the arid Arabian desert. And 
on the return flight from Kabul to Jeddah 
we were accompanied by baskets containing 
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Mohammedans sit for hours without visible occupation, in the shadow of the aircraft—the East has time to spare. 


three tons of giant Afghan grapes, arranged 
in neat rows in the “Commando’s” hold. 
These were pleasanter companions than the 
exhausted Mecca pilgrims, half-dead with 
thirst, who suffered—poor things—from air 
sickness. The constant shuttling between 
grilling heat near the ground and icy cold 
higher up was also a great tax on my wife 


and me. 
* 


Incidentally, we made this whole air trip 
without visas. Nobody who waited until he 
had all the appropriate stamps in his passport 
in this part of the world would ever set foot 
outside his own home. At Bahrein we were 
lucky : nobody asked for our papers. At 
Kabul, with no visa, we were watched for 
several days by the secret police. At Dhahran 
we were not allowed into the town and had 
to spend the night under the wings of our 
aircraft, since the oven-like heat made it 
impossible to stay any length of time in the 
cabin. And at Jeddah, the “turn-over airport” 
for Mecca pilgrims, the Saudi-Arabian police 
told us at least once a day that we must leave 
the country in one direction or another 
within 24 hours. Since his unfortunate 
experiences with American reporters King 
Ibn Saud looks somewhat unfavourably on 
journalists. Almost as unfavourably as on the 
thousands of pilgrims who converge on Jeddah 
from all corners of the Islamic world year 
after year without papers or means of support, 
and have to be sent back to their home coun- 
tries at Saudi-Arabian expense. 


* 


The Saudi-Arabians themselves, however, 
do not seem to share their authorities’ justifi- 
able mistrust of pilgrims. This is not sur- 
prising. Pilgrim centres — no matter what the 
religion — are generally good business centres. 
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Anxiously watching their baggage being stowed away. 


Afghan notable flying to the Prophet’s burial place. The 
Afghans are among his staunchest followers, 


INTER TZOAVIA 


Peace of soul within the sound of the propellers. 


Pilgrim centres are profitable places. At Jeddah Indian 
or Pakistan rupees and Egyptian pounds are changed 
into silver rials. The exchange rates are the business 
secret of this barefoot young man with safe and telephone. 








ivery pilgrim’s basic equipment includes a string of 
of Mecca. 100 glass or wooden beads. During his prayers he repeats 

99 synonyms for God (the Compassionate, the Almighty, 
the Unsurpassable, the True, etc.). The hundredth word 


4 is “Allah.” 


In the bazaar at Jeddah these Syrian women are still wearing the veils which they must take off within the holy area 


Passing through Jeddah we were struck by 
the hundreds of pilgrims camping or praying 
in the scorching streets, apparently abandoned 
by all. But we were no less struck by the 


prices of rooms in the two small, very average 
hotels which have recently been built near 
the airport. A room without breakfast cost 
the equivalent of 30 Swiss francs a night... 
Shaken, we watched hoary pilgrims with 
flow?fng wifite beards and unsteady legs leav- 
ing the aircraft. Once before they die they 
must fulfil the Prophet’s commandment. 

For their families the journey to Mecca is 
a heavy financial burden. To scrape together 
enough money they generally have to raise 


loans, the rate of interest on which is not 
morn 


altogether in harmony with the Koran. True, ven 


the pilgrim who makes his visit. to Mecca 

gains the right to tint his white beard with lona, 

henna. But apart from that his homecoming aioe 
is not always sunny, even if he brings back aistline 
ten gallons or so of holy water from Sem-Sem 

spring near Mecca, which he can then sell for 

three francs a glass. 


. . . P “ak fr is ; - —_ . 0 F ss sa9? . 
A pilgrim who has acquired a good stock of Afghan rugs from other pilgrims. Back aOR his pilgrimage the Afghan “Hadji lands at 
Kabul. Now he may dye his beard orange and is assured 
Airport bus at Jeddah, of a place in the seventh heaven after his death. 
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When we talk about “barriers to flying,” we 
think primarily of Customs, passport and police 
restrictions, in short of difficulties confronting 
aviation from outside, obstacles placed in its way by 
non-aviation authorities. Far too little attention is 
paid to the serious limitations which international 
aviation imposed on itself when it created its own 
organization in 1944, to the spokes which it 
put in its own wheel in adopting certain articles 
of its own charter, the Chicago civil aviation con- 


The Cabotage Concept in Aviation 


BY PROF. D. GOEDHUIs |, LONDON 


the fear of competition and nationalistic narrow- 
mindedness is the whole question of “cabotage’’ 
and the right accorded to a State to exclude all 
foreign commercial aircraft from domestic passenger 
or freight services. 

The very serious consequences, where air transport- 
ation is concerned, of a progressive extension of the 
cabotage concept are examined below by an air law 
expert from Holland, a country which from the 
very beginning has advocated the greatest possible 





ample opportunity even before World War II—as 
Secretary and later Secretary-General of the old 
International Air Traffic Association—to acquaint 
himself with the light and shade of international 
cooperation in the air. Towards the end of World 
War II he played an important part in drafting 
the present-day LATA statutes. He is also Dutch 
delegate to the Legal Committee of the Internatio- 
nal Civil Aviation Organization. 

Even though his article may not always be plain 








vention. 

The road to the present-day difficulties has not 
in every case been paved with good intentions. One 
of the gravest examples of handicaps arising from 


freedom of the air. 


Tn interesting articles? in these columns have called attention 
to a certain experience in air travel recounted by the well-known bull- 
fighter Manolete. 

As the Spanish plane by which he was to have travelled one Sunday 
morning from Madrid to Barcelona, where he was to appear in the arena 
that afternoon, did not take off for technical reasons, he tried to use 
a Swedish aircraft which was on the point of leaving Madrid for Barce- 
lona, Geneva and Stockholm. Refused a ticket from Madrid to Barce- 
lona—the domestic services being the exclusive province of the Spanish 
airlines—he overcame the difficulty by buying a ticket for Geneva and 
telling the airport authorities at Barcelona that he would continue his 
journey to Geneva the next day, but would like to see something of 
the town that afternoon. 

Amusing as a story, Manolete’s experience shows to what absurd 
results this kind of restriction on air traffic can lead. 

The threat to healthy development of air traffic which the reserva- 
tion of cabotage is gradually forming is, however, of a far more serious 
nature than demonstrated by this example. Air traffic between a mother 
country and distant points in its overseas territories is considered as 
cabotage, and certain States take the view that it is immaterial whether 
the transport is effected by different airlines with a change on the terri- 
tory of a third State, and even whether the transport is partly effected 
by air and partly by boat or train. 

Not only economic interests, however, are involved in the cabotage 
problem. Political factors play a no less important part. This becomes 
evident as soon as such a proposal as that recently made by Count 
Sforza, the Italian Minister of Foreign Affairs, to the Assembly of the 
Committee of Ministers of the Council of Europe on May 4th, 1951, 


1 As the author holds an official position, the views expressed in this article must 
be regarded as his own personal views. Their expression does not in any way imply 
the concurrence of the Netherlands Government. 

2 Sovereignty and Civil Aviation, Interavia, Vol. II, March 1947, p. 23; Meyer, 
Critical Reflexions on Air Cabotage, Interavia, Vol. V, 8-9, p. 429. On the problem 
of air cabotage in general see Meyer, Le Cabotage Aérien, Paris 1948; Sheehan, Air 
Cabotage, IATA Bulletin, June 1950, p. 55. 
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Professor D. Goedbuis, air law expert of the 
University of Leyden, and Air Attach’ to the 
Netherlands Legations in London and Paris, had 


sailing for the layman, it nevertheless deserves his 
careful attention, in the interests of the “freedom 
of the air.” 

EDITORS 


is considered. The Italian project aims at a European Air Transport 
Union and has in view “uniting the national air spaces of the contracting 
States into a single air space.” 


History 


As regards the practical application of air cabotage, three periods 
should be distinguished, viz : 1919 to 1929, 1929 to 1939 and 1944 up 
to the present time. 


I. The child of sea cabotage 


The first period started with the Peace Conference of Versailles. 
The Legal Sub-Committee of the Aviation Commission of the Con- 
ference proposed to insert in the Draft Convention for Aerial Navigation 
(Paris Convention) the following article : 

“Each contracting State shall have the right to establish reservations 
and restrictions in favour of its national aircraft in connection with 
the carriage of persons and goods for hire between two points on its 
territory.” 

To elucidate the proposed text the following observation was added : 
“Navigation for hire may be forbidden, by anology with sea cabotage, 
between two points within the frontiers of a State to foreign aircraft : 
a British aircraft may fly freely from Paris to Marseilles, Marseilles to 
Bordeaux, Bordeaux to Paris ; a British commercial aircraft may not, 
except with the authorization of the State flown over’,” From this elu- 
cidation it becomes plain that the authors of the article intended to 
follow, with regard to aviation, a system analogous to that obtaining 
in maritime navigation. This intent is still more precisely brought 
out by the example of traffic within the bounds of French metropolitan 
territory. 

If, therefore, the cabotage principle in aviation is to be interpreted in 
the spirit of the authors, the first essential is to determine the meaning 


3 See Goedhuis, Handboek voor het Luchrecht (Handbook of Air Law), The Hague, 
1943, p. 55 et seq. 
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of cabotage in maritime navigation. Several points in the history of sea 
cabotage call for attention. In the course of the Geneva discussions 
in 1923, at the Second General Conference on Communications and 
Transit, Schiicking calied attention to the idea on which the reservation 
of coastal trade to local populations is based. ‘‘We are dealing here with 
an industry, such as small-scale fishing, which serves as means of 
livelihood for a population which is generally poor...” “It is not there- 
fore logical to extend the concept of cabotage to voyages to distant 
colonial ports.’’4 

It may be observed that in practice a great number of States have 
reserved maritime transport between two ports of their territories, when 
the latter form a political and geographical unit. With one or two 
exceptions, however, maritime transport between the ports of different 
territorial units of the same State is free to all flags.® 

Attempts to codify the concept, undertaken in the inter-war period, 
proved vain. The conferences held to this end showed clearly, however, 
that a great majority of States considered the rejection of extensions 
of the cabotage concept to be in accordance with the general principles 
of international law. 

Here, attention may be drawn to the cabotage article proposed by 
the Consultative and Technical Committee on Communications and 
Transit in their Report on the Draft for the Convention and Statute 
relating to the International Regulation of Sea Ports. This article 
provides for the possibility of reserving traffic “between two points in 
metropolitan territory under the sovereignty of a contracting State...” 
“between a port in metropolitan territory and another port under the 
same sovereignty but separated from metropolitan territory by an 
inland sea.” The Conference to which the report was submitted did 
not consider it possible to give a precise definition of the cabotage 
concept, because in practice it was applied in different ways, according 
to the interests of States. The efforts of a second committee to draft a 
generally acceptable definition were also unsuccessful, although one is 
entitled to conclude that theory and practice agree on the right of 
States to reserve sea trade between two ports of their own country, 
whether on the same coasts or different coasts, provided always that the 
different coasts are all of them coasts of one and the same country as a political 
and geographical unit in contra-distinction to the coasts of colonies or dominions 
of such countries.® 

Returning to aviation, the above draft article regarding cabotage as 
proposed by the Legal Sub-Committee of the Air Navigation Committee 
of the Peace Conference was accepted as the first paragraph of Article 16 
of the Paris Convention of October 13th, 1919. For the first ten years 
of civil aviation the application of the cabotage provision did not give 


rise to a single case of difficulty. 


li. Development of “grand cabotage”’ 


The second period began in December 1929, when the International 
Commission for Air Navigation (ICAN) started to form a clear idea of 
the possible consequences of a strict interpretation of Article 16. The 
direct cause was a proposal by the British delegation to ICAN that the 
British Dominions and India should be given separate votes in the 
Commission. During the discussions it was pointed out by a number of 
delegates that the consequence of accepting the British proposal would 
be that British aircraft would no longer be able to invoke Article 16 for 
the reservation of air traffic between the mother country and the 
Dominions. These delegates obviously assumed that, prior to accep- 
tance of the British proposal, the British Government could find support 
in Article 16 for the reservation of this kind of traffic for their national 
aircraft. This opinion was sustained by reference to the definition of the 


*See Gidel, Le Droit International Public de la Mer, 1932, Vol. LI, p. 132. 
5See Mance, International Sea Transport, Oxford 1945, p. 113. 
*See Oppenheim, International Law, London, 1947, Vol. I, p. 446. 
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term “territory” given in the first Article of the Paris Convention: 
“For the purpose of the present Convention the territory of a State shall 
be understood as including the national territory, both that of the mother 
country and of the colonies, and the territorial waters adjacent thereto.” 
Various other delegates, however, considered Article 16 applicable 
only to traffic between two points within the frontiers of a country, a 
view sustained in the elucidation of the article by the authors. 

Since differences of opinion had also arisen with regard to the inter- 
pretation of paragraph 2 of Article 16, it was decided by ICAN to charge 
the Legal Sub-Committee with the drafting of a report concerning a 
possible modification of Article 16. In this, ICAN started from the idea 
that the cabotage concept ought to be restricted. Three different 
methods of restricting it were considered possible by the Sub-Committee : 
a) Restriction of the concept of “territory” by declaring it to apply 

only separately to metropolitan territory, colonies and mandated or 
Traffic between these separate territories 
The Sub-Committee 


protected territories. 
would not then be considered as cabotage. 
itself preferred this solution. 

b) Exclusion of the concept of cabotage from all traffic which includes 
an intermediate landing on foreign territory. 

c) Determination of groups of territories between which cabotage 
could be reserved on the basis of geographical, political or economic 
considerations.’ 

About none of these three methods could agreement in ICAN be 
reached. Instead, a new article was accepted which did not, how- 
ever, place matters on firmer ground as far as the disputed point of 
the extent of the cabotage concept was concerned.$ 

The spirit in which the cabotage problem was considered by the 
majority of States represented on ICAN is clearly indicated by the 
following recommendation, accepted by the 22nd Meeting of the 
Committee (held in Lisbon in June, 1934) : “The Committee decided 
to recommend contracting States to use the utmost reserve in invoking 
Article 16 of the Convention, taking care to safeguard to the greatest 
possible extent the spirit of freedom and equality of treatment contained 
in the Convention.” 

With regard to practice, attention may be drawn to the fact that, 
though after 1930, “grand cabotage” was reserved in certain cases by 
a few States, the reservations were not of such a nature as to produce 
any obviously unfavourable effect on the development of air traffic. 

Developments in the cabotage concept between 1919 and the out- 
break of the war lead to the following conclusions. The aim of the 
authors of the cabotage article in the Paris Convention was to give 
the Contracting States only the right to reserve traffic between two 
points of their territory forming a geographical unit. This is evident 
from the stated desire to apply a system similar to that used in sea 
traffic, and is demonstrated in the example given in the elucidation. The 
question arises, however, how the term “territory” could be used in the 
article, in consequence of which a much broader interpretation became 
possible. In seeking for a reason one enters the field of speculation. 
That the authors consciously drafted a text which kept the possibility 
of different interpretations open—a technique often intentionally em- 
ployed when real agreement is lacking—is, in my opinion, not accept- 
able, since the elucidation leaves no room for doubt. A more prob- 
able explanation to my mind is that the authors simply overlooked 
the fact that the use of the word “territory” rendered it possible—con- 
trary to their intention—to expand the concept taken over from mari- 
time law. If we remember that the inauguration of a regular interna- 


7 See Minutes 20th Session ICAN, Annex AE 2 (1932). 

§ Each contracting State shall have the right to establish reservations and restrictions 
in favour of its national aircraft in connection with the carriage of persons or goods 
between two points on its territory : 

a) for remuneration of any kind ; 
b) without remuneration, if carriage is made by an air transport undertaking, except 
when such carriage is essential to the actual operation of its air services. 
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tional service of a few hundred miles was a first-class event in 1919 we 
shall cease being surprised at the fact that the possible consequences of 
the institution of long distance services in the distant future should 
have been ignored.® 

When, about ten years after the conclusion of the Paris Convention, 
a beginning was made with the development of air services to far 
distant territories, certain States displayed a tendency to expand the 
cabotage concept, and the ambiguous wording of the cabotage article 
in the Convention facilitated such endeavours. From the proposals by 
ICAN’s Legal Sub-Committee and the discussions in the Plenary 
Meetings of ICAN where the proposal were studied, it appears how- 
ever that the majority of States considered attempts at the reservation 
of “grand cabotage” a violation of the “spirit of freedom” which 
inspired the Paris Convention. The fact that ICAN did not succeed in 
replacing the original ambiguous text by a text giving a clear definition 
augured little that was good. Nevertheless, as already stated, the prac- 
tical consequences at that time were not of such a nature as noticeably 
to endanger the free development of civil aviation. 


lil. The Millstone 


We now come to the third period in the history of the cabotage con- 
cept, which starts in 1944. 

In the first part of Article 7 of the Convention on International Civil 
Aviation, signed at Chicago on December 7th, 1944, the following 
was stipulated : 

“Each Contracting State shall have the right to refuse permission to the 
aircraft of other Contracting States to take on in its territory passengers, 


mail and cargo carried for remuneration or hire and destined for another 
point within its territory.”’ 


Two questions arise in connection with this text. The first concerns 
the interpretation of the term “territory.” In Article 2 of this Con- 
vention it is defined as follows : “For the purposes of this Convention 
the territory of a State shall be deemed to be the land areas and terri- 
torial waters adjacent thereto under the sovereignty, suzerainty, pro- 
tection or mandate of such State.” 

There can be no doubt that, contrary to what happened when the 
original cabotage article in the Paris Convention was formulated, the 
authors of Article 7 of the Chicago Convention accepted the term 
“territory” in awareness of the consequences which use of this term 
would entail. They were conscious of the fact that they were opening 
up the possibility to the Contracting States of reserving “‘grand cabo- 
tage” to their own aviation. 

But now the second question arises. In accordance with Article 7 
a Contracting State has the right to refuse permission for traffic taken 
on in its territory and “destined for another point within its territory.’’ 
What did the authors mean by the term “destined for another point 
within its territory?” The last twelve months have shown that the 
answer to this question is full of uncertainty. And this uncertainty can 
be only partly removed by a study of the preparatory elaborations of the 
article, owing to the fact that for some reason no verbatim reports seem 
to be in existence of the discussions which preceded the treaty regula- 
tions ; or if they exist, they have not been published. The American 
State Department issued the “Proceedings of the International Civil 
Aviation Conference, Chicago, Illinois, November 1—December 7, 1944.” 
These contain, however, but very summary data regarding the history 
of the treaty provisions and concerning those in respect of cabotage. 
They convey the impression that—probably because they felt that 
agreement could not be reached on all aspects of this thorny question— 


® Sheehan’s belief that one of the explanations why air cabotage is subject to more 
international control than maritime cabotage, is that maritime cabotage evolved for 
the most part during years of peace, whereas the Paris Convention was drawn against 
a background of postwar tension is, in my opinion, incorrect. 
elucidation of the proposed text of. Art. 16 mentioned above. 


It is invalidated by the 
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the members of the Committee who drafted the article preferred not 
to persevere to the heart of the problem, but consciously accepted a wording 
which leaves it open to different interpretations. 

If we look at Article 7 in the light of practice three categories of 
cases present themselves in the application of the cabotage provision. 

First there are the cases where no particular difficulties arise. Here 
the grammatical and historical interpretations of the norm laid down in 
the Article coincide and lead to the same and only possible conclusion. 

The matter becomes more complicated in the second category. These 
are the cases in which a grammatical interpretation of the norm 
renders different conclusions possible, but in which the meaning 
the authors intended to give to the norm may be deduced from the 
history of the drafting of the article. 

Finally, there is the third category of cases, in which neither a gram- 
matical interpretation nor one based on /he intention of the authors can 
help out. In these cases, those who have to turn the norm into practice 
will arrive at an interpretation which conforms with its intention only 
when they let themselves be guided by the spirit of the Chicago Con- 
vention as a whole—the spirit which is manifest in the Preamble of the 


Convention. 


IV. Effects on present-day air transport 
Let us illustrate these different cases with practical examples. 
1. A traveller wishes to fly from Paris to Bordeaux. 

As this concerns carriage between two points in French territory 
and the passenger embarks in Paris for Bordeaux, there is no doubt 
here that Article 7 is applicable. France as a Contracting State has 
the right to forbid this transport to the aircraft of other Contracting 
States. 

2. A traveller wishes to fly direct from Paris to Algiers, without inter- 
mediate stop. 

As this concerns carriage between two points in French territory 
—the fact that the points are in two separate geographical areas is, 
as shown above, not (no longer) relevant—and the destination of 
the passenger is Algiers, here also Article 7 can undoubtedly be 
considered applicable. 


3. A traveller wishes to fly from Paris to Algiers by way of Madrid. 


Meyer in his “Le Cabotage aérien” gives it as his opinion that in 
such a case, the carriage can no longer be considered national car- 
riage and that therefore the cabotage rule cannot be applied to it.!° 
In support of this view he quotes the Warsaw Convention for the 
Unification of Certain Rules relating to International Carriage by 
Air, which stipulates in Article 1, paragraph 2 : 
between two points in the same territory is to be considered as inter- 


“that carriage 


national carriage if an intermediate landing is to be made on the 
Riese in his “‘Luftrecht”’ states that it is 


> 


territory of another State.’ 
doubtful whether one can speak of cabotage when an intermediate 
stop is made in a foreign State." 

However desirable such a limitation of the cabotage concept may be 
from the point of view of sound progress in air traffic, Article 7 does not 
permit of such an interpretation, either grammatically or historically. 

From the scanty data available concerning the discussions which 
preceded the drafting of Article 7 at Chicago it appears that there 
has been a change of attitude on the part of the majority of States 
since 1919. Explicit discussions took place on the possibility of 
reserving carriage between metropolitan and overseas territories for 
national aviation. As, in the majority of cases, this traffic includes 
intermediate landings on foreign territory, it is clear that if it had 
been desired not to look upon these cases as cabotage, this would 
have been explicitly stated in Article 7. 


10 Meyer, op. cit. p. 73. 


1! Riese, Luftrecht, Stuttgart, 1949, p. 94. 
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It is easy to see, however, that transport relying for its exploit- 
ation on facilities granted by other States is of a completely different 
nature from transport relying for its exploitation only on national 
facilities. 

By accepting a system under which transport between two points 
in the territory of a State is considered cabotage even when it of 
necessity involves an intermediate stop in a foreign State, the cabo- 
tage principle is expanded to an extent which changes its basis com- 
pletely and opens the way to ever more far-reaching restrictions 
with most unfavourable effects on the development of air transport. 

Next, the question arises whether in the example of the journey from 
Paris to Algiers via Madrid, Madrid cannot be considered as the 
destination in the sense of “‘destined for,’ as used in Article 7. If 
the passenger has been issued with a ticket on a through service to 
Algiers, Madrid can hardly be considered as the destination. But if 
the traveller concludes two different contracts of carriage and is sup- 
plied with two tickets, one for the journey Paris to Madrid, and the 
other for the journey Madrid to Algiers, Article 7 is undoubtedly 
inapplicable. I shall return to this question of a divided journey 
presently. 

A passenger wishes to travel from Paris to New York and thence to 

Martinique. 

a) The journey is made by two different services of Pan American 
Airways. 

Should this journey—in the event of one ticket being issued 
with Paris as point of departure and Martinique as destination— 
be considered as cabotage, and therefore prohibited to PAA by 
France ? 

A truly literal interpretation of Article 7 could produce an 
affirmative reply but, interpreting the article historically and in 
the spirit of its conception, a different conclusion must be reached. 
There can be no doubt that, when the cabotage concept entered 
into aviation, it was meant to apply only to those cases in which a 
journey was made by one aircraft only. When for some reason 
or other an airline operating a service between two points in one 
territory makes the passenger change from one aircraft to another 
belonging to the same company, arguments might be brought 
forward in defence of view that this does not alter the character 
of the flight. In the example given, however, the matter is 

different. 

The national character of a journey is lost when a traveller 
makes use of two different services, both having as primary object 
two points lying in different States. This will become even clearer 
when it is considered that the traveller in the given example 
often breaks his journey in New York for a varying length of 
time and that, if two tickets are issued by PAA, one from Paris 
to New York and one from New York to Martinique, the ques- 
tion of cabotage does not even arise. That a close connection 

between carriage and the aircraft by which this carriage is ini- 
tiated was also desired by the Chicago Conference appears 
clearly from the text proposed by the British Delegate : “‘permis- 
sion ¢o the aircraft of other Contracting States to embark persons 
or goods in its territory for carriage to another point in its terri- 
tory” and from the Canadian proposal: “‘permission to an 
operator possessing the nationality of one State to take on pas- 
sengers, cargo or mail within the territory of any other State for 
discharge within the territory of the latter.” 

b) The journey is made partly by the American company PAA and 
partly by the French company Air France, i.e. from Paris to New 
York by PAA, from New York to Martinique by Air France. 

In this case the arguments under a) apply a fortiori. The 
journey made on two services operated by airlines of different 
nationalities is totally devoid of the national character essential 
to the cabotage concept. 


¢) The first part of the journey, from Paris to New York, is made 
by air, the second part, from New York to Martinique, by boat. 


INTER AVIA 


Recently attempts have been made to extend the cabotage 
concept to cases in which transport takes place partly by air, 
partly by some other means of transport. 

Article 7 does not permit of such an interpretation, either gram- 
matically or historically. Chapter II of the Chicago Convention 
is headed : “Flight over Territory of Contracting States.”’ It is 
obvious that this does not imply transport by boat, train or car. 
Such an extension of the cabotage concept has never been in 
the minds of the authors of Article 16 of the Paris Convention, 
nor of the authors of Article 7 of the Chicago Convention. 

5. A traveller wishes to fly from New York to London and thence to 

Boston. 

This example of a journey, described in aviation terminology as 
“open jaw travel,” is mentioned by Sheehan in his article referred to 
above. He states that, unless the London landing turns London into 
the “place of destination,” the flight comes within the scope of the 
cabotage definition of Article 7; and he refers in this connection to 
a number of verdicts in British and American courts, who, on apply- 
ing the Warsaw Convention in cases of round trips, looked upon 
the return-point as place of destination.” 

This argument is not convincing. The fact that a judge, in the 
application of a certain Convention (in this case the Warsaw Con- 
vention), adopts a certain interpretation of a term used in the Conven- 
tion, does not in the least mean that he will adopt the same inter- 
pretation in the case of an analogous term in another Convention 
(in this case the Chicago Convention). The judge will be guided in 
his interpretation by the object which the who/e Convention has in 
view, and this is entirely different in the two Conventions. 

Under a strictly grammatical interpretation it would be possible to 
conclude that, if Boston were mentioned on the ticket as the place of 
destination, it would be a case of transport between two points in 
the territory of one and the same State ; and that, therefore, Article 7 
would be applicable. Under an interpretation in the spirit of the 
Article, however, such a conclusion can never be accepted.!8 In the 
afore-mentioned example it is not the intention of the passenger to 
travel from New York to Boston. His primary aim is a journey to 
another State (the United Kingdom) with, as secondary factor, the 
wish to return to Boston instead of New York. 

The acceptance of the opposite view, which would regard this 
example of “open jaw travel” as cabotage, leads furthermore to 
absurd results. For instance, if the passenger were to return to New 
York instead of Boston, there would be no question of cabotage as 
no transport between /wo points in American territory would take 
place ; whereas, if he returned to Boston or for example to a point 
a few miles from New York, the question of cabotage would again 
arise. 

6. A passenger desires to travel around the world starting from Paris. 

a) He returns, ultimately, to Paris. 

As in the above example of a journey from New York to London 
and return, the passenger is not “destined for another point” in the 
territory of the State where he starts the journey. Article 7 can, therefore, 
not be applied in this case. 

b) Supposing, however, that the passenger ends his journey in 

Bordeaux instead of Paris. Could this be a case of cabotage ? 

A strictly grammatical interpretation would allow this, but in this case, 
too, it is obvious that such an interpretation would violate the basic 
principle on which the cabotage concept is founded. In a journey 
like this the international character prevails over the national. If the 
object of a journey is to be transported from Paris to Bordeaux, no 
one will for preference travel round the world first. The fact that 
the passenger returns to another point in French territory is of course 
irrelevant for the definition of the charater of such a journey. 


12 Seehan, op. cit. p. 57. 
13 Meyer, in his article “Critical Reflexions on Air Cabotage’ 
‘open jaw trips” can never be defined as cabotage. 
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also considers that 


(To be concluded. ) 
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We are starting off the year with a question to Interavia 
readers. Jn 1950 we decided to connect up the isolated items 
of our monthly review by commentary. This arrangement met 
with a mixed reception. We are therefore reverting to the 
old practice for a trial period and would welcome readers’ 
comments on the two different methods of presentation. 


THE EDITORS 


AIR TRANSPORTATION 

@ Traffic Conferences 1 and 2 of the /nternational Air 
Transport Association met at Nice on November 27th to 
discuss, among other things, the introduction of second 
class services. This very important subject is to be 
dealt with in some detail in one of the next issues of 
Interavia.—Some of the leading airlines had outlined 
their attitudes before the beginning of the conference, 
as follows : 

@ Max Hymans, Chairman of Air France, stated to a 
Press Conference that his company, like Pan American 
Airways, was in favour of introducing second class 
services without delay. However, he did not entirely 
agree with PAA on the question of fares, but felt that 
the return fare on the North Atlantic route would have 
to be somewhere in the region of $485. 

@ On the other hand PAA is aiming at a fare of $405, 
whilst the U.S. Civil Aeronautics Board has proposed a 
fare of $265 single and $447 return. The present first- 
lass fare is in the region of $700 return. 

@ United Air Lines have introduced a shree-class system 
in the same aircraft on their Los Angeles—San Fran- 
cisco—Seattle services (operated by Boeing ‘“Strato- 
cruiser’’), as follows : Upper deck (cabin with 55 seats), 
lower deck. lounge (14 seats) and /uxury stateroom, tear of 
upper deck. 

@ The “Aviation Bulletin” published by the New York 
banking firm of John H. Lewis & Co., has published 
a list of the financial results of American domestic air traffic 


for the months January to September 1951 : 





Net profit * 





Airline 1951 1950 
American Airlines $9,621,290 $6,010,811 
Braniff Airways 1,431,758 768,952 
Capital Airlines 1,439,252 912,246 
Chicago and Southern 

Air Lines 874,016 395,300 
Colonial Airlines 275,000 (L) 167,559 
Continental Air Lines 326,844 g1,212 
Eastern Air Lines 3,890,983 1,746,000 
Mid Continent Airlines 165,586 243,824 
National Airlines Inc. 2,156,722 1,625,745 
Northeast Airlines 326,201 345,388 
Northwest Airlines 1,464,423 773,721 
United Air Lines 6,745,512 4,174,926 
Western Air Lines 1,185,323 662,136 


1 L = Loss. 





* Extracts from INTERAVIA AIR LETTER, daily 
international news digest, in French and English. All 
rights reserved. 
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The French financier Paul 
Bernard has been elected 
Chairman of the “Syndicat 


National des 
Aériens”’ (National Association 
of Air Carriers). A member of 
the French Economic Council, 
Bernard controls Crédit Maro- 


Transporteurs 


> 


cain, Société des Caoutchoucs 
d’Indochine, Société Finan- 
ciére pour la France et les Pays 
d’Outre-Mer (SOFFO), and 


others. 





British European Airways supplemented their annual 
report for 1950-51 by maps 
showing which of their services bring them a profit and 
These once more stress the fact that air- 


some very interesting 
which a loss. 
lines in all countries, being public services, are obliged to 
run unprofitable services in the interests of the general 
economy. 
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BEA ROUTES 


contributing (0. 










but not fully covering 






allocated overheads 


BEA 
PROFITABLE 
ROUTES 







One of the small gas turbines made for the U.S. Navy by 
AiResearch Manufacturing Company at El Segundo 
(California). Left to right: Captain J. E. Baker, Chief 
of the West Coast section of the Bureau of Aeronautics ; 
Comdr. R. N. Gibbons, Chief of the Bureau of Aeronau- 
tics; Walter M. Ramsaur, Technical Director of Ai- 
Research ; Comdr. J. O. Taylor of the Bureau of Aero- 
nauties. 



























* 


What’s in the Air ? 


@ Trans World Airlines report a net profit of only 


$6,192,170 for the first nine months of 1951, compared 
with $6,938,465 for the same period last year ; how- 
ever, the company set aside $4,505,097 for taxation 
(1950 : $1,439,109). 

@ The two British corporations, BEA and BOAC closed 
the first half-year of 1951-1952 (April to September) 
with net profits: BEA £243,000; BOAC £133,000 
(compared with a loss of £2,228,000 in 1950-1951). 

@ /beria, the Spanish airline is again expecting, as in 
1950, a net profit exceeding its share capital of ptas. 
35,000,000. 

@ The Government subsidy required to put /talian air 
transport on its feet has been estimated by a Parliamen- 
tary board of inquiry (presided over by Senator 
Giuseppe Caron) at 27,000,000,000 lire, comprising 
12,000,000,000 for renewal of air fleets, 8,000,000,000 
for expansion of the ground organization, 1,000,000,000 
for subsidies to airlines. 

@ The management of Linee Aeree Italiana (capital : 
40% ‘TWA, 40% Italian Government, 20% private) 
signed a merger with ALI-Flotte Riunite (capital, 53% 
Fiat, remainder private) on November 2nd, under 
which LAI is to take over ALI-Flotte Riunite and all 
its assets. (Selling price of ten Douglas DC-3s: 
400,000,000 lire ; transfer of 50% of the flying per- 
sonnel, or perhaps 85°% of the total staff if operations 
are expanded). The agreement signed by Professor 
Vittorio Valletta (Chairmann of Fiat) and Prince Marc- 
antonio Pacelli (Chairman of LAI) is now being sub- 
mitted to shareholders’ meetings of the two companies. 
@ Traffic figures for Australian domestic air services for the 
period July ist, 1950 to June 30th, 1951 have been 
published by the Australian Civil Aviation Department. 
Passengers carried : 1,727,691 (1949-1950 : 1,541,277) ; 
freight : 53,482 tons (44,549). On international services 
the number of passengers carried rose from 26,115 to 
40,468. — ‘The sixth annual report for the govern- 
mant-owned Trans Australia Airlines (for June 30th, 
1951) published at the same time, shows receipts of 
£6,210,434 (25% more than the previous year) and 
expenditure of £6,004,635. 

@ Japan has been re-admitted to international air transport, 
with the agreement of the Allied occupation authori- 
The newly-formed Nihon Koku Kabushiki Kaisha 


(Japanese Airline Co, Ltd.)—which has concluded an 


ties. 
agency agreement with Northwest Airlines—will first 


operate services between the four main Japanese islands, 


and later add Pacific services. 


AVIATION POLITICS 





@ The U.S.-Spanish talks on air and naval bases on Spanish 
territory ate said to be nearing completion. The mili- 
tary survey team headed by Major General James W. 
Spry (Military Air Transport Service) has returned to 
Washington, where its final report is being closely 
studied by the State and Defense Departments. 

@ According to the Chief of the Brazilian Air Staff, 
Aurelio de Goez Monteiro, the United States and Brazil 
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SO 6026 fighter prototype with Hispano ‘‘Nene”’ jet engine and auxiliary rocket. 


have signed an agreement on the re-opening of the Amer- 
ican air and naval bases in northeastern Brazil given 
up at the end of World War II. 

@ Notes have been exchanged between the USA and Russia 
on the disappearance of an American Lockheed P2V 
“Neptune’’ reconnaissance aircraft. The USSR protested 
that the aircraft had violated Russian territory near 
Vladivostok, whereas the USA maintained that the 
Russians had fired on the aircraft without warning 


40 miles outside Russian territorial waters. 


SERVICE AVIATION 

@ The first twelve bombers of the USAF’s 126th Light 
Bomber Wing arrived at their new French base of 
Merignac, near Bordeaux, in mid-November.—The /ofa/ 
strength of the American Air Force units on European soil at 
the end of 1951 is estimated at barely 600 (?) aircraft, viz : 


In Germany : 2 wings of F-84 “Thunderjets” (about 
150 aircraft) ; 

I transport wing of C-82; “Packets” 
(48 aircraft) ; 

I transport wing of C-119; “Packets” 
(48 aircraft). 

1 wing of F-84 “Thunderjets” (75 air- 
craft) ; 

1 wing of F-86 “Sabres” (75 aircraft) ; 
3 wings of B-29 and B-s0 “Superfor- 
tresses” (on “rotational training” ; 90 


In Britain : 


aircraft) ; 

1 squadron of B-29 tankers and 1 recon- 
naissance squadron (24 aircraft). 

1 squadron B-26 “Invaders” (48 air- 
craft). 

@ First details of the formation of Swedish paratroops 
were released early in November. Tactical demonstra- 
tions and landing exercises were carried out at Skarp- 
nick air base, with voluntary defence organizations 


In France : 


and glider-pilots also participating. 

@ Lieutenant-General Bengt Nordenskitld, Commander-in- 
Chief of the Swedish Air Force, is to go to Abyssinia at 
the beginning of 1952 to attend an examination of 
Ethiopian Air Force cadets—The Commander-in- 
Chief of the Ethiopian Air Force is a Swede, Brig.- 
Gen. G. Hart. 


Douglas AD-5 “Skyraider’’ multi-purpose aircraft for 
carrier operations. 


FIRST FLIGHTS 


@ The prototype of the Grumman FoF-6 “Panther’’ 
single-engined carrier-based jet fighter recently started 
its flight testing. The Fo9F-6, which is to be produced in 
quantity for the U.S. Navy, is a swept-wing develop- 
ment of Grumman Aircraft Engineering Corp.’s FoF 
“Panther,” now in service. 

@ The French company, SNCA du Sud-Ouest, has cat- 
ried out first flight tests on the SO 6026 experimental 
single-seater fighter. The SO 6026 was derived from 
the first prototype of the well-known SO 6920 “Espa- 
don” fighter.—It differs from its predecessor in that 





Douglas X-3 supersonic research aircraft. 


its air intakes have been redesigned for the Hispano 
“Nene,” and it is fitted with an auxiliary rocket engine 


in the rear of the fuselage. 


FLYING EQUIPMENT 


@ The series of Douglas “Skyraider” carrier-based 
single-engined bombers and attack aircraft (versions 
AD-1 to AD-4 had already appeared) has been extended 
by another model, the Douglas AD-s “Skyraider.’’ 
Douglas describes the new AD-5 as a “multiplex” air- 
craft, thus stressing the fact that the type can be used 
for over 12 different operational purposes. When the 
AD-5 is delivered to the U.S. Navy it will be accom- 
panied by spare parts to enable the maintenance per- 
sonnel to convert it without difficulty into an attack 
fighter, attack bomber, transport (troops or freight), 
ambulance, anti-submarine aircraft, etc. 


Gloster GA-5 twin-engined long-range multi-purpose fighter for all-weather operations. 


@ At the end of 1951 Douglas also published further 
details of their Douglas X-3 supersonic aircraft. This 
research aircraft, fitted with a Westinghouse J-40 jet 
engine of 12,000 lbs. (5440 kg) static thrust (with after- 
burner), is to be ready for testing in the spring of 1952. 
The X-3 is to have a speed corresponding to Mach 3.0 
at altitudes of 200,000 to 300,000 ft. (60,000 to 90,000 
metres). In addition to the “futuristic” shape of the 
airframe, the power plant also has a special feature ; at 
very high speeds the afterburner will take over the 
functions of a ramjet to which combustion air is sup- 
plied direct. 

@ Gloster GA-5 is the designation of a new twin-engined 
delta wing long-range multi-purpose aircraft. The 
machine, which recently started its flight trials, is fitted 
with two Armstrong-Siddeley “Sapphire” jets of 
7,200 lbs. (3,265 kg) static thrust each and up-to-date 
armament and radar equipment. Gloster have thus 
produced the first swin-engined delta wing in the 
world, 

@ Bristol have announced their “Sycamore Mk.10’’ heli- 
copter, developed for ambulance and liaison duties. 
This is a military version of the 4 to 5 seater Bristol 171 
civilian model. As an ambulance the “Sycamore 
Mk.10” can carry, in addition to the pilot, two stretcher 
cases and an attendant. When used as a liaison aircraft 
it has accommodation for the pilot and four passen- 
gers.—The “Sycamore H.C. Mk.11’’ is the designa- 
tion of another military version of the Bristol 171 in 
use by the British Army. 

@ The French Secretariat-General for Civil Aviation 
recently announced a design contest for a commercial trans- 
port. The three nationalized enterprises, SNCA du 
Nord, SNCA du Sud-Est and SNCA du Sud-Ouest, 
and the private firms of Marcel Dassault, Louis Bréguet 
and Hurel Dubois are to participate. 

@ SO 4oso is the type designation of a twin jet ground 
attack aircraft under development at SNCA du Sud- 
Ouest. The SO 4050 will have certain resemblances to 
the SO 4000, though the two jet engines (presumably 
SNECMA-ATAR rots) will not be fitted in the fuse- 
lage (as in the SO 4000), but underneath the sharply- 


swept wing. 


Northrop have received an order for quantity production of their twin-engined F-89D “Scorpion” all-weather defence 
fighter. The “D”’ version is the latest stage in the development of the F-89. Two Allison J-35 jet engines put the 
F-89D into the “over 600 m.p.h.” speed class. The strikingly large wing-tip tanks carry not oniy extra fuel but also 
24 five-inch rockets each, which can be fired when the nose cover of the tanks has been dropped. > 
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Antoine Bastide was born in 1887; after 
obtaining his higher master’s certificate he 
served as officer with the Compagnie des 
Messageries Maritimes from 1907 to 1916. 
In August 1916 he volunteered as ensign in 
the naval air service. Severely wounded while 
on reconnaissance, he had to give up his sea 
career after World War I. He joined the Air 
Ministry (Civil Aviation) in 1927, being then 


Navigation is the sum total of the methods 
by which the position of a ship or aircraft 
on the earth’s surface can be plotted and 
its course to any desired point determined. 
These methods fall into three categories :— 
1. Those using terrestrial landmarks ; i.e. 

pilotage. 

2. Those using the stars ; i.e., celestial navi- 
gation. 

3. Those using radioelectric waves : i.e. radio 
navigation. 


These methods may be used two by two 
or even three by three to obtain an exact 
point instead of a simple geographical loca- 
tion, to confirm one another or to supplement 
one another when a single method would be 
inadequate. 

The study of celestial navigation is divided 
into two parts, the astronomic description 
of the world, or cosmography, and the study 
of the principles, equipment and operations 
utilized. 


COSMOGRAPHY 


The Earth 


In celestial navigation the earth is regarded 
as a sphere (fig. 1), a description which is 
precise enough for the purpose. The earth 
rotates about one of its diameters known 
as the polar axis, whose points of intersection 
P and P’ with the earth’s sphere are called 
the North Pole and the South Pole ; the earth 
rotates from west to east, i.e. anti-clockwise 
to an observer looking at the North Pole. 
The equator QQ’ is the great circle perpen- 
dicular to the polar axis. The parallels of 
latitude are small circles AA’ parallel to the 
equator. They are numbered from 0 to 
90 degrees, with a plus sign towards the north 
and a minus sign towards the south. The 
meridians or circles of longitude are great 
circles PZBP’ which pass through the two 
poles; they are thus perpendicular to the 
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An Introduction to Celestial Navigation 


By A. Bastipe, Paris 


in possession oj a degree in law. In 1934 
he was attached to the Ministry for the Colonies 
to head a new civil aviation section; in 1947 
he was appointed Deputy Director of Civil 
Aviation at this Ministry. Having reached 
the age limit for government service, he retired 
in January 1950. Bastide is the author oj 
a number oj articles on celestial navigation, 
naval aviation and air transport. In 1936 


equator. They are numbered from 0 to 
180 degrees, or from 0 to 12 hours, with a 
plus sign towards the west and a minus sign 
towards the east, starting from a prime 
meridian (Greenwich). The meridian which 
passes through a given place is the /ocal 
meridian. The position of a point Z on the 





Fig. 1: In navigation the earth is regarded as 
a sphere ; a point Z is located by its geographical 
coordinates, latitude L and longitude >». The 
earth votates from west to east, as shown by the 
arrow. 











Fig. 2: Plane m forms a tangent to the earth 
at Z. The true north-south line is determined by 
the projection on plane x of the earth’s meridian 
passing through Z. The east-west line is perpen- 
dicular to the north-south line. Angle Z is the 
azimuth or bearing of point M—or of its pro- 
jection M’ on plane a—in velation to point Z. 


INTERTZZAVIA 


he had a recording calculator for the astronomic 
position made to his own invention. This was 
purchased by the Air Ministry following a 
contest. Bastide is an officer of the Legion oj 
Honour, and holds the Croix de Guerre, the 
Croix du Combattant Volontaire (1914-18 
war) and a number oj colonial decorations. 


earth is indicated by its geographical coor- 
dinates, namely latitude L and longitude Xr. 


Direction on the earth’s surface 


Imagine an observer on the earth’s surface 
at Z (fig. 2); his horizon is plane a forming 
a tangent to the earth’s sphere at Z. The 
true north-south line NS is the projection of 
the meridian on to plane ~. The straight 
line drawn perpendicular to line NS in plane 
m7 and passing through Z is the east-west line 
EW. An observer looking towards the north 
has the east to his right and the west to his 
left. The four points north, south, east and 
west are the cardinal points. The direction 
of a point M on the earth’s surface is defined, 
in relation to observer Z, by the angle NZM’ 
formed by meridian NZ and projection ZM’, 
on plane 7, of the great circle passing 
through Z and M ; this angle is the azimuth 
or bearing of point M. It is measured from 
0 to 360 degrees, from the north towards 
the east. 


The celestial sphere 


The celestial sphere is an imaginary sphere 
having the same centre T as the earth which 
it surrounds (fig. 3). Every point and every 
heavenly body in the celestial sphere has 
its projection on the earth, and vice versa. 
Although observations of heavenly bodies 
are actually made on the earth’s surface, 
they can be reduced, in view of the tremend- 
ous distances between earth and bodies, to 
the centre of the earth. The vertical is defined 
by the direction of gravity ; the vertical of 
an observer O on the earth’s surface pierces 
the celestial sphere at a point Z known as 
the zenith (above the observer) and at another 
point N, known as the nadir (below the 


1 The symbols adopted here are those used by Weems in Air 
Navigation — British Empire Edition. In the figures the French 
symbols are given first, followed by the Anglo-Saxon symbols. 
The French symbols are those used by Air France in Cours de 
navigation adrienne by P. Comet and E. M. Saldo (this book is 
unfortunately not obtainable commercially). 
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Fig. 3: The celestial sphere is an imaginary 
sphere enclosing the earth’s sphere. For the pur- 
pose of navigation it is assumed that the earth 
is fixed in space and that the celestial sphere 
votates about it from east to west (shown by the 
arrow). 


observer). The great circle perpendicular to 
the straight line joining the zenith and nadir 
is the celestial horizon. We can also imagine 
a celestial polar axis PP’, extending the axis 
of the earth’s poles, a celestial equator per- 
pendicular to this axis, meridians and celestial 
small circles. The upper meridian is the half 
great circle which passes through the zenith 
and the elevated pole P (P’ is known as the 
lower pole). 


Defining the position of a heavenly body 


The position of a heavenly body A on the 
eelestial sphere is defined by the following 
coordinates :— 


1) horizontal or local coordinates (fig. 4) : 


— altitude H, angle A’A between the horizon 
and the heavenly body; it is measured 
from 0 to 90 degrees starting from the 
horizon ; 

— zenith distance z, complement ZA of the 
altitude : z = 90°9— H ; 

— azimuth Z, angle CA’ between the upper 
meridian and the vertical of the heavenly 
body (great circle passing through the 
zenith and the heavenly body); it is 
measured from the upper meridian to- 
wards east or west, in degrees or hours. 


2) hour coordinates (fig. 5) 

—declination d, angle AA’ between the 
equator and the heavenly body; it is 
measured from 0 to 90° starting from the 
equator ; 

— polar distance P, complement PA of the 
declination : P = 90°— d if observer and 
heavenly body are in the same hemi- 
sphere, and P = 90° + d in the opposite 
case ; 

— hour angle HA, angle CA’ between the 
upper meridian and the declination circle 
or hour circle of the heavenly body (meri- 
dian passing through the body); it is 
measured towards the west (opposite 
direction to rotation of the earth) in 
degrees or hours ; 

— angle at the pole, the smallest angle be- 
tween the upper meridian and the hour 
circle of the heavenly body; this is HA, 
or HA.W if the body is in the west and 
360°— HA or HA.E if the body is in 
the east. 
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Fig. 4: The horizontal or local coordinates are 
azimuth z and altitude H of heavenly body A; 
these coordinates ave essentially variable since 
they depend on the location of the observer, and the 
celestial sphere rotates rapidly about the earth. 





Fig. 5 : The hour coordinates of heavenly body A 
ave hour angle HA and declination d.-It will be 
seen that these two values correspond to the longi- 
tude and latitude of a position on the earth’s sur- 
face. These coordinates ave also variable since 
they depend on the location of the observer on the 
earth and since the celestial sphere rotates vapidly 
about the earth. 





Fig. 6: The equatorial coordinates of a heavenly 
body A are right ascension RA and declination d. 
These coordinates are related to the vernal equinox 
and the celestial equator respectively, both of which 
ave integral with the celestial sphere and rotate 
with it; they ave independent of the observer's 
position and of diurnal motion. 





Fig. 7: Celestial triangle ZPA is used to con- 
vert horizontal into hour coordinates. It is defined 
by three of its elements and is computed by 
spherical trigonometry. 


INTER SGOAVIA 


The horizontal and the hour coordinates 
are essentially variable and relative to a 
given observer, since their origin is the upper 
meridian ; they also depend on diurnal 
motion. 


3) Equatorial coordinates (fig. 6) : 


— declination d or its complement folar 
distance P ; 

— right ascension RA, angle y A’ between 
the meridian of the vernal equinox 
(defined below) and the hour circle of the 
heavenly body ; it is measured from 0 to 
360° or from 0 to 24 hours towards the 
east ; 

- sidereal hour angle SHA, supplementary 
angle to the right ascension; SHA = 
360°— RA; it is measured towards the 
west. 


The equatorial coordinates are independent 
of the observer’s position on the earth. Their 
variations are infinitesimal for the stars, 
which are for this reason known as fixed 
bodies, and slow for the other heavenly bodies, 
which are known as moving bodies. 

To convert from the horizontal to the hour 
coordinates or conversely, the celestial triangle 
is used (fig. 7); the elements are the sides :— 


— PA = polar distance P = 90°—d 
— PZ = 90°— L = colatitude (Co.L) 
— ZA = zenith distance Z = 90°— H 


and the angles :— 


— ZPA = angle at pole 
— PZA = azimuth Z 
— PAZ = parallactic angle 


If three elements of the triangle are known 
the others can be calculated by the use of 
spherical trigonometric formulae. 


Mobile bodies 


We have hitherto assumed that heavenly 
body A was immobile in a static position. 
However, the appearance of the sky is 
essentially variable. From the point of view 
of motion in relation to the earth—which 
we consider to be immobile in the centre of 
the celestial sphere—the heavenly bodies 
fall into four categories :— 


— the stars, which move at a uniform rate 
with the celestial sphere, which appears 
to rotate about the axis of the poles 
through equal angles in equal times, from 
east to west ; 

— the sun, which has two combined mo- 
tions; in addition to its diurnal displace- 
ment which accompanies that of the 
celestial vault and the stars from east to 
west, it describes each year in the celestial 
sphere a path known as the ecliptic, 
inclined at an angle of 23° 27’ to the 
equator ; this plane intersects the equator 
at two opposite points, the eguinoxes ; the 
points on the path of the sun on the 
diameter perpendicular to the line of the 
equinoxes are the solstices. The point at 
which the sun cuts the equator when 
passing from south to north is known 
as the vernal equinox (origin of right 
ascensions). Thus the sun moves slowly 
during the year among the stars ; 
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— the planets, which gravitate about the 
sun towards the east; their apparent 
motions are complicated. In relation to 
the stars this motion is sometimes towards 
the east, sometimes towards the west ; 


— the moon, satellite of the earth, in addi- 
tion to its diurnal motion, describes a 
path contained in a plane inclined at an 
angle of 5° 09’ to the ecliptic. 


Reckoning time 


The point of departure for reckoning time 
is the passage across the meridian of a given 
body, real or imaginary, for example the 
sun, or a star or the vernal equinox. 

To convert from hour coordinates to 
equatorial coordinates, both of which have 
one value in common, namely declination D, 
the hour angle of a heavenly body must be 
replaced by its right ascension. Since the 
hour angle depends on the diurnal motion, 
i.e. on time, a reference figure, also a function 
of time, is required. This problem is funda- 
mentally a matter of super-imposing the 
celestial sphere on the terrestrial sphere at 
a given moment. The reference point used 
is the hour angle of the vernal equinox, origin 
of the right ascensions ; this hour angle is 
known as local sidereal time of the observer’s 
position (LHA y or LST). 

It is thus possible to define a basic unity 
of time, the sidereal day, which is the period 
between two consecutive transits of the 
vernal equinox across the same celestial 
meridian. It is divided into hours, minutes 
and seconds. 

When the vernal equinox passes through 
the local meridian it is 0 hours sidereal time. 
The basic sidereal time GHAy or GST (of 
Greenwich) is the celestial hour angle of the 
vernal equinox in relation to the reference 
meridian. 

The celestial hour angle of a heavenly 
body, designated LHA, is the angle between 
the local meridian and the body’s declination 
circle. It is measured from 0 to 360 degrees 
or from 0 to 24 hours starting from the 
upper branch of the meridian in the direction 
of the diurnal motion. The celestial hour 
angle in relation to the Greenwich meridian 
is written GHA. If LHA, and LHA, are 
two hour angles corresponding to two 
successive positions A, and A, of body A, 
LHA, — LHA, will be the sidereal time 
elapsed during A’s transit from A, to Ag. 

We thus get the following relationships 


(fig. 8): 


— between the local sidereal time and the 
reference sidereal time :— 


GST = LST +A 


— between the local hour angle and the 
reference hour angle :— 


GHA = LHA +A 


where western longitudes are regarded as 
positive and eastern longitudes as negative, 
and 360° or 24 hours is deducted from the 
total if it exceeds these values, or 360° or 
24 hours is added to LST or LHA so as 
to be able to subtract the longitude, 
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Fig. 8: The plane of the figure represents the 
earth’s equator; 0 is the projection of the pole 
on this plane (1.e., the centre of the earth), radius 
OA is the heavenly body’s circle of declination, 
Oy the circle of declination of the vernal equinox ; 
these two vadti turn at the speed of the diurnal 
motion. Radius OQ is the upper branch of the 
observer's meridian, O Gr the Greenwich meridian ; 
these two vadii ave fixed. 


— between local sidereal time and _ local 
hour angle 


LST = LHA + RA 


provided 360° or 24 hours is deducted from 
the total if it exceeds these values. 

Combining these formulae we get the 
following relation between sidereal time and 
local hour angle :— 


GST = LHA + RA +A 


a formula which remains true no matter 
what the heavenly body and the observer’s 
position, to within 360° or 24 hours ; it can 
also be written as follows :— 


LHA, + RA, + A, = LHA, + RA, + A, 


Let us also note that when the body is 
at the local upper meridian LHA = 0. 
We then get GST = RA + A or LST = RA. 
Sidereal time is then equal to the right 
ascension. 

Our method of reckoning time and our 
human activity depends on the diurnal 
motion of the sun. The apparent solar day 
is the interval between two successive 
transits of the sun across the lower branch 
of the meridian. However, the sun does 
not move at a uniform rate (it moves in 
accordance with the Keplerian laws, viz :— 
the areas swept by the vector connecting 
the centre of the earth to the centre of the 
sun are proportional to the times taken to 
traverse them). The apparent day cannot 
therefore be used to reckon the time, since 
it is not constant. Nor can the sidereal 
day be used, because of the sun’s motion 
in right ascension, which produces an 
increasing discrepancy between the sidereal 
day and the apparent day.? 


* In a tropical year, the time elapsing between two passages 
of the sun across the vernal equinox, there are 365.2422 apparent 
solar days and 366.2422 sidereal days; this is because the sun 
“runs slow” and crosses the local meridian once less than the 
vernal equinox. — The civil year must obviously have a whole 
number of days ; so that the seasons will fall at the same times 
and the sun occupy approximately the same position in the sky 
on the same dates of different years, the civil year must be as close 
as possible to the tropical year. It is seen that 365.2422 equals 
365 + 1/4 — 1/100 + 1/400 — 3/10,000. One day must therefore 
be added to the civil year every four years (leap year, conven- 
tionally all years divisible by four), a leap year cut out every 
hundred years (years divisible by 100), replaced every four hundred 
years (years divisible by 400) and finally cut out every 3000 years. 
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Therefore the true sun is replaced by an 
imaginary body, the mean sun, which is 
regarded as traversing the celestial equator 
at a uniform rate in the same period of time 
as the true sun moves through the ecliptic, 
i.e. a true year. The mean solar day is the 
interval between two successive transits by 
the mean sun across the lower branch of the 
meridian. There will therefore be a variable 
discrepancy between the true sun and the 
mean sun, and hence a variable difference 
between local apparent time (LAT) and 
local mean time (LMT). This difference is 
known as the equation of time and is written 
as follows :— 


ET = LAT — iNT 


Since time is equivalent to hour angles, 
we get LAT = LHA (true sun) + 12 h and 
LMT = LHA (mean sun) + 12h; substitut- 
ing in the formula of sidereal time :— 


LST = LHA + RA 
we get: 


LST = LMT + RA (mean sun) + 12h = 
LAT + RA (true sun) + 12h; 


therefore 


LMT = LAT + RA (true sun) — 
RA (mean sun) = LAT — ET 


LAT = LMT + RA (mean sun) — 
RA (true sun) = LMT + ET 


or, in hour angles 


LHA = LAT — 12h = LMT + ET — 12h 


Greenwich mean time (GMT) has been 
adopted as standard universal time (UT) %. 


The Nautical Almanac gives :— 
E = 12gRedanelid.-when ET = LMT-LAT, 
or the opposite of the value given above. 
We thus get : 


LHA = LAT — 12h = LMT +E 


Celestial Navigation 


Celestial navigation enables an observer to 
determine, by means of the heavenly bodies, 
the geographical coordinates of the point 
where he is, i.e. to determine his position. 


Normally three successive operations are 
required to plot a position, viz :— 


1. determining the altitude of a heavenly 
body (or of several) above the horizon ; 


2. making the appropriate computation ; 
3. plotting the results graphically ; 


for this certain equipment is needed, namely 
a sextant, a watch, the ephemerides, a chart. 


* Greenwich mean time should not be confused with the hour 
angle of the mean sun, which is known as Greenwich mean astro- 
nomical time (GMAT) ; the relation between the two is GMT = 
GMAT + 12h. Occasionally Greenwich civil time (GCT) is used 
instead of Greenwich mean time (GMT). 

In France temps vrai is the name of the hour angle of the true 
sun, temps moyen of the hour angle of the mean sun and temps civil 
of the hour angle of the mean sun + 12h. Relationships between 
the Anglo-Saxon system and the French system are: LAT = 
Tvg + 12h; LMT = Tmg + 12h = Teg. Consequently GMT = 
Tco, i.e. Greenwich mean time is the civil time for Greenwich. 
To avoid confusion the International Astronomical Union recom- 
mends that GMT and Tco be written UT or Tu. 
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The sextant 


The sextant is an instrument for measuring 
the altitude of a heavenly body above the 
horizon (and in general the angle between two 
objects). dhe aircraft sextant is derived 
from the marine sextant, which works on 
the following principle (fig. 9) :— 

A metal frame carries a graduated limb S$ 
and two mirrors m and M, the larger one M 
being mobile, thanks to the movement of 
an alidade D which rotates about O. A glass 
L is fixed to the frame; only the lower part 
of the small mirror is silvered, so that the 
observer looking at object H for example 
can see it both directly and by double 
reflexion from M and m. Let us suppose that 
an observer wishes to measure the altitude 
of body A above the horizon at sea. The 
alidade is moved to D, the position at which 
the ray from A, reflected twice from M and 
m, coincides with horizon H. The angle 
described by the alidade is half the altitude 
required. The scale on the limb is graduated 
to show double the angles actually described 
by the alidade. 

The altitude read off must be corrected so 
that it applies to the centre of the earth, to 
allow for atmospheric refraction, the altitude 
of the observer, dip of the horizon and instru- 
mental error. 

The sea horizon can be replaced by an 
artificial horizon of the bubble variety. The 
bubble sextant is generally used in aviation, 
where the sea horizon is not always avail- 
able. It also avoids the error due to dip 
arising from the observer’s altitude. On the 
other hand the bubble is susceptible to dis- 
turbing accelerations of the vertical which 
cause errors in the sighting results. To get 
the required accuracy the arithmetic mean of 
several observations is taken. This disad- 
vantage of the bubble has led to the inclusion 
in aircraft sextants of a mechanical system 
driven by clockwork enabling the mean 
altitude of a series of observations to be 
obtained rapidly, with the corresponding 
mean time (averaging-recording sextants). 


The watch 


For centuries, navigation was hampered 
by the difficulty of determining longitude, 
which is a problem of time. There was no 
exact method of carrying on board the time 
of the reference meridian so as to compare 
it with local time at the moment of observa- 
tion, i.e. to make the calculation A = LMT— 
GMT. When chronometers were introduced, 
several of them had to be carried on board 
(generally three) so that they could be 
checked by comparison with each other. 
This was one of the constant anxieties of 
navigation. Today this problem no longer 
exists for the air navigator, thanks on the 
one hand to the speed of air travel and on 
the other to the time signals transmitted by 
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Fig. 9: Principle of the marine sextant. Through 
eye-piece L the observer sees simultaneously the 
vay from A, veflected twice by M and m, and the 
sea horizon through the clear part of m. The 
angle described by the alidade D is half the alti- 
tude required. The readings on the limb are double 
the angles described by the alidade. 


ground radio stations. A good watch showing 
Greenwich mean time is therefore sufficient 
in an aircraft. 


The ephemerides 


The aeronautical ephemerides are pub- 
lished in a quarterly almanac, which gives 
the coordinates of the heavenly bodies for 
every ten minutes Greenwich mean time, 
with the corresponding sidereal hour angle. 
The coordinates afte the hour angle in rela- 
tion to the reference meridian GHA and 
declination d. For the stars it gives the 
supplement of the right ascension (SHA = 
360° — RA) and the declination d. 


Fig. 10 : Favé diagram for Mercator’s projection. 
Arcs of great circles ave represented by sinusoidal 
curves starting from 0 and 180° on the equator. 
The curves perpendicular to these sinusoids are 
geometrical locations equidistant on the great 
cirvcle from the nodal points. The curves repre- 
senting the great circles are numbered according 
to the colatitudes of their vertices, and the distance 
curves from 0 to 180° starting from the equatorial 
nodal points. 
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The chart 


In theory a ship or aircraft moving from 
one point to another should follow the arc of 
the great circle passing through the two 
points, since this is the shortest distance. 
But this would mean that the compass 
heading, the angle between the compass 
needle and the vessel’s longitudinal axis, 
would have to be changed continuously. In 
practice the vessel would travel on one 
course for a certain length of time, then on 
a second, then on a third and so on. It would 
thus follow a broken line, a series of rhumb 
lines. The rhumb line is a curve drawn on 
the earth’s sphere in such a way that it cuts 
all meridians at the same angle : this is the 
route followed by a ship or an aircraft which 
sticks to the same compass course. 


The charts used in navigation must have 
the property of preserving the angles and 
showing the rhumb line course as a straight 
line. The most common navigation chart 
uses Mercator’s projection. It is constructed 
on the following principle :— 

The meridians, the equator and the parallels 
of latitude, being rhumb lines, are repre- 
sented by straight lines. The meridians are 
parallel straight lines: the equator and the 
parallels of latitude are perpendicular to 
them. On the earth’s sphere, however, the 
distance between the meridians decreases 
towards the poles ; thus since the meridians 
are parallel in Mercator’s projection, the 
distance between the parallels of latitude 
must be increased towards the poles, to keep 
the angles true. This is known as increasing 
latitudes. Shapes are retained in the neigh- 
bourhood of the equator but are dilated with 
increasing latitude. The Mercator chart is 
regarded as the development of a cylinder 
tangent to the earth’s sphere at the equator. 
The great circles, except the equator and the 
meridians, are represented by sinusoids, as 
in the Favé diagram (fig. 10). 


Theory of the astronomic point 


Let us suppose that the observer is at z 
on the earth’s surface ; his projection on the 
celestial sphere, i.e. his zenith, will be at Z. 
At a given moment he observes heavenly 
body A and gets its altitude h; the zenith 
distance will be 90° — H = z. The projec- 
tion of body A on the terrestrial sphere is a. 
If, taking a as centre, a circle is tracd on 
the globe with zenith distance Z as radius, 
all observers on this small circle who mea- 
sure body A at the same moment will see it 
at the same altitude H.- This small circle, 
known as the circle of equal altitude, is a 
geographical position of our observer. It is 
difficult, if not impossible, to construct it on 
the chart. 

As the observer’s approximate position is 
known through a position Ze, estimated in 
advance by dead reckoning, only the portion 
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of the arc nearest to position Ze will be 
considered. Since the radius of curvature of 
this arc is very great, it will be replaced by 
a tangent, called the line of position. 

If we could work on a sphere, the problem 
of drawing a circle of equal altitudes would 
be a simple one. With an accurately set 
watch and the ephemerides the body’s hour 
and angle declination would be known, and 
its projection could be marked on the sphere. 
When the altitude of the body has been 
observed, the circle of equal altitude could 
be drawn and the arc next to dead reckoning 
position Ze selected. But to get a sufficiently 
large scale a globe at least 13 ft. in diameter 
would be required, which is obviously out 
of the question for either ship or aircraft. 
We must therefore seek some other solution, 
namely find the line of position, which is 
defined by a point and its direction, or by 
two points. 


Plotting the line of position 


There are several ways of plotting the line 
of position. The commonest and simplest is 
that of Marcg Saint-Hilaire. We begin with 
the observer’s dead reckoning position Ze, 
more or less close to the circle of equal 
altitude according to the accuracy of the 
reckoning. The great circle passing through 
Ze and through A, the projection of the 
heavenly body on the terrestrial globe 
(fig. 11), cuts the circle of equal altitude at 
M. Arc ZeA is the zenith distance zc which 
the observer would have obtained if he had 
actually been at Ze. Its complement Hc 
(altitude at dead reckoning position) is 
computed by solving the navigation triangle 
P Ze A, which also gives the azimuth of the 
heavenly body at Ze. It will be seen from 
fig. 11 that :— 

ZeM — ZeA — MA = Zc — Zo = 
(90° — Hc) — (90° — Ho) = Ho—Hc=a 
where Ho and Zo are the altitude measured 
and the corresponding zenith distance respec- 
tively. 

Fig. 11 shows that the azimuth directions 
of the heavenly body are the radii of the 
circle of equal altitude drawn on the sphere; 
since navigation charts preserve the angles it 
follows that the line of position is perpendi- 
cular to the azimuth direction of the body. 
To draw the line of position (fig. 12) therefore, 
it suffices to enter the azimuth direction of 
the body on the chart, starting from dead 
reckoning position Ze and to mark on this 
direction the intercept, or difference in 
altitudes, a = Ho — Hc towards the body 
if it is positive and away from it if it is 
negative.4 From point M thus obtained a 


* By definition the nautical mile is the length of an arc of a 
terrestrial great circle of one minute ; to convert an angle —or rather 
an arc—into a length it suffices to express it in minutes ; thus an arc 
of 8°23’ covers a length of 503’ or 503 nautical miles. A nautical 
mile measures 6080 ft. 
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Fig. 11 : Construction of the line of position by 
Marcq Saint-Hilaive’s method. In practice dead 
reckoning point is frequently replaced by another 
point Za, of coordinates La Xa, near Ze but such 
that interpolations on the tables ave eliminated 
or veduced to a minimum. 





Figs. 12 and 13: Plotting a line of position and 
getting a fix by means of simultaneous altitudes. 


perpendicular to the azimuth direction is 
raised. This is the required line of position. 


Simultaneous altitudes 


If two (or three) heavenly bodies A,, A, 
(and A,) are observed at the same instant, 
a line of position is obtained for each of them. 
The point of intersection of these lines is the 
position of the observer. However, errors 
occur in the construction of the line of 
position, arising during observation, com- 
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Fig. 15: Determining the meridian latitude, 
during the transit of a heavenly body across the 
upper branch of a meridian. 
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putation or plotting. Since neither the sense 
nor the absolute value of these errors is 
known, the lines of position must always be 
supplemented by a band of uncertainty. 
When three observations of heavenly bodies 
are made simultaneously it will generally 
be found that the lines of position do not 
intersect at the same point, but form a 
triangle ; the most probable position of the 
observer (fig. 13) can be gauged from the 
bands of uncertainty. 


Moving the line of position 


Suppose that a line of position, e.g., of the 
sun, has been plotted for dead reckoning 
position Ze at time ¢ (fig. 14). The aircraft 
continues on its flight and is assumed to be 
at Z’e at time ?¢’, taking point M as point of 
departure for dead reckoning. All positions 
on line of position D will be displaced to a 
parallel line according to the segment of 
line MZ’e, and D will be moved to D’. If at 
time t’ a new observation of the sun is made, 
assuming the observer’s position to be Z’e, 
a second line of position D, will be obtained 
(starting from point M’). The point of 
intersection of lines of position D’ and D,, 
geometric positions of the otserver, will be 
the position of the aircraft at time ?¢’, assum- 
ing the dead reckoning to have been correct. 
Allowance will be made for the probable 
error of estimation and of the line of position 
by plotting bands of uncertainty. 


Meridian latitude 


The transit of a heavenly body across the 
upper branch of the meridian of a given 
point—for example the transit of the sun 
across the points’ meridian of apparent 
noon—enables the latitude of the point to 
be obtained by simple addition or subtrac- 
tion. Let H be the altitude measured ; it 
will be seen from fig. 15 that ZQ = ZA + AQ. 
Now, ZA is the zenith distance 90° — h, 
QA is the declination of the heavenly body 
and QZ the latitude of the point in question. 
We thus get 


latitude — zenith distance + declination, 


regarding north latitudes and declinations 
as positive and south latitudes and declina- 
tions as negative. The algebraic sum of 
zenith distance and declination gives the 
latitude with its sign. 

The Pole Star has the peculiarity of being 
only 1° 17’ from the North Pole, and thus of 
describing only a very small circle about the 
Pole during the diurnal motion of the celestial 
vault ; to obtain a latitude by observing 
Polaris it suffices to add to or subtract from 
the altitude measured a correction taken 
from a special table, a function of the angle 
at the pole. 


* 








To travel from one point to another it is 
necessary to determine the route to be 
followed to reach the destination. As we 
have seen, the shortest route is the arc of the 
great circle passing through the points of 
departure and arrival. This route is obtained 
by computation, from special tables or from 
charts on which the great circle is shown as 
a straight line. The arc of the great circle 
will be broken up into a series of rhumb 
lines : the angle of the rhumb line—which is 
the true course to be followed—will be given 
by a formula or by plotting on the chart the 
straight line joining the two ends of the 
rhumb line in question. 


The magnetized needle of a compass does 
not mark true North, since it is subject to 
the effects of terrestrial magnetism and the 
metal parts of the aircraft; the compass 
readings must therefore be corrected for 
variation and deviation. During flight this 
double error can be measured and the 
compass bearing corrected by comparing 
the true azimuth of a heavenly body taken 
as reference point (the azimuth is given in 
tables) and the incorrect azimuth which the 
compass gives for the same body. 

Thus a navigator who plots his successive 
positions by the heavenly bodies, who 
determines the new route to be followed 


each time, who verifies from the heavenly 
body that the course followed on the compass 
is correct, will arrive at his destination using 
celestial navigation. 
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No business enterprise sets for itself more 
exacting standards than the airlines of the 
world. Their quest for betterment in service, 
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